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TAKES BIG ONES. This is the world’s largest vacuum 
heat-treating furnace. Built by Lindberg Engineer- 
ing Company, it degasses and anneals full-sized 


titanium alloy sheets in the flat, is also used for 
large forgings and extrusions. Work chamber of 
Inconel alloy is 14 feet long, 6 feet in diameter. 


Getting space-bound metals ready to go 


Metals like titanium and zirconium 
used in guided missiles are tricky to 
heat treat. 

It’s not so hard to imagine what 
usually happens as temperatures 
soar in the heat-treating furnace ... 
these metals tend to “pick up” hy- 
drogen, oxygen and nitrogen. 

They become brittle. They crack 
under stress. 


To put a damper on that, a degassing 
furnace like the one shown here is 
used. It runs so hot — at so high a 
there’s practically no gas 
left to worry about! 

Under those conditions, you might 
wonder if 


vacuum 


its users wouldn’t be 


worrying about how the furnace it- 
self would react. No problem on that 
score, either. The huge retort — big 
enough to take full-size sheets in the 
flat — is made entirely of Inconel 
nickel-chromium alloy. Half-inch 
plate. 


With this protection, metals can be 
heated as high as 2100°F in a 
vacuum of 0.3 microns without dan- 
ger of collapsing the retort. Inconel 
alloy has all the strength, all the re- 
sistance to oxidation, that’s required 
for such gruelling service. 

Then, too, Inconel alloy gives 
long-term insurance against damage 
by thermal shock. And another big 


consideration: it is easy to fabricate 
in the large and heavy sections that 
are needed 

Do you have a metal problem in 
which high (or low) temperatures 
are a major headache? Or corrosion? 
Stress? Fatigue? Some other trou- 
blemaker? There is a good chance 
Inconel or some other Inco Nickel 
Alloy will provide the combination 
of properties you need. To find out 
more about these versatile alloys, 
write for Inco’s ‘round-up’ booklet, 
“Standard Alloys for Special Prob- 
lems.” K mark 
The International Nickel Company, Inc. 


67 Wall Street Keo New York 5, N. Y. 
Z ‘ - 








INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 





GET THE FULL BENEFITS 
OF PRODUCT ENGINEERING 


by having 


your own 
subscription. 


A subscription in your name 
—coming to your home or office— 
benefits you in five ways: 


I. You are assured of seeing all 
of every issue. 

2. You receive it where you have 
the best reading conditions— 
at home or office. 

- You can read it at leisure and 
refer back to it as often as 
you please. 

- You can build your own complete 
reference library of entire copies 
or torn-out articles. 

- You will automatically receive your 
own personal copy of the special 
Design Digest issue in the fall. 


Use the card below to enter your 
subscription—now. 


Please start my subscription now 


for one year (52 regular issues plus special Design Digest Issue) 
of PRODUCT ENGINEERING ... @ $5 


[-] Check here for 2 years @ $8 (save $2) 
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In this issue 
the first working 
lesson on 


FASTER 
TECHNICAL READING 


How to acquire the phrase- 


reading habit. 
Where to focus your eyes. 


“Space” reading, between the 


lines. 


Expert teachers of high-speed, high- 
comprehension reading have pre- 
pared this series summarizing a 
training course to give you more 
time, more information.—See page 
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4 SIDELIGHTS 


PEE OE! At PR 2 NES \ 0 EI 9g 


@ lhe Japanese have been sending us 
cameras projectors, even three-wheel 
trucks (p. 138) that easily adapt themselves 
to our American ways. Their letters are 
also a delight to receive. “Dear Sir:”’ says 
one we got last month, ‘““Merry Christmas 
and A Happy New Year to vou. Under 
the bright and pure X’mas-tree, we wish 
you every happiness from afar over the 
Pacific. In our country, there is such 
manners that, with celebrating, we thank for person's kindness in the 
past year and hope he will favor us with growing friendship at the New 
Year Day. Now, we wish to take this opportunity to thank you again for 
your kindness to us. With best wishes for vour prosperity. We pray God 
for World Peace and Human Happiness.” And so do we 


@In its report on scientific and technical information (p. 34), the Presi 
dent’s Sciences Advisory Committee notes, science and technology 
periodical collections of the Library of Congress now contain approxi 
mately a million and a half volumes 

. at the rate of about 15,000 annually yet the Library receives less 
than a third of the 50,000 in the world list of 1952 .. No one seems to 
think that the scientist himself may be at fault. A recent estimate (admit 
tedly nasty) is that for every month the scientist works in his lab he spends 
a year writing the original full-scale report for the files, a slightly less 
detailed paper for a scientific society, a half-dozen speeches around the 
country, an article for his company magazine, a popularized version for a 
Sunday supplement and a chapter in somebody's book. It’s a kind of 
verbal diarrhea 


the Library is receiving journals 


© Every spring most housewives are attacked by a strange malady—the 
house must be scrubbed clean from attic to cellar and the furniture shifted 
around to some new and more “balanced” arrangement. Art directors 
are subject to a similar disease. Early each December they get an irre 
sistible urge to refurbish department heads—those identifying words and 
symbols at the top of the various editorial departments Editors, a con 
servative crew, usually permit only a minor change or two, but this year 
Dick Rooman had a ball. Hope you like the results as much as we do 
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Notural rubber and GR-S 
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Amplitude of Bounce 
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Buty!'s superior shock absorption ch 
amplitude of bounce in 
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BEST WAY TO ABSORB SHOCK! 


eristics reduce 
as compared 


January 


Enjay Butyl, because of its higher damping factor, absorbs 
shock energy more completely than any other rubber. Through 
simple Variations in compounding or processing, you can 
build the right degree of resiliency for your requirements 
Butyl is the ideal rubber for motor mounts, load cushions, 
sound deadener insulation, axle and body bumpers—-and 
other shock, noise and mechanical vibration applications 

Butyl also offers outstanding resistance to weathering and 
sunlight ...chemicals... heat... abrasion, tear and flexing 

.unmatched electrical properties and impermeability to 
gases and moisture. 


Find out how this versatile rubber can improve your prod- 4 U T ¥ 1 


uct. Call or write the Enjay Company, today! 
Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 


Akron + Boston «Charlotte +Chicago+ Detroit « Los Angeles « New Orleans + Tulsa 
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Readers Speak Out on New Car Design 


lo the Editor 


In this modern age 
miniaturization, auto 
the public im min 
1 knack for ‘doin, 


yuretor Or ignition work 


) pecial tools to perfor 
Give me the old 
iutomobile 
metal that 


mit 


nent 
had nice rounded 


vouldn’t dent when vi 


the Editor 

| would lik to x 
repaired by an averag per 
ninimum of special tool 
of design by removing al] ex 
ind trim If it does nothing 
sturdy 
equally sturdy springs; less fabr 
plastic on 


more simp 


tubular bumpers fa 


interiors; 
struction of 


more 
ompone nt 


ind repair ease 


thre FE-ditor 
Why can't 
standard-size garage 
fender 
reasonable roof 
trunk 
don’t pierce 


into a 
ind detachable 
seats and 


lave 


cessible bumper th 


ind eliminate 
A 


nns 


I’ REDERICK 


lo the Editor 


\ healthy 

IZ shape I ind n 
1 relocation of thi 
hould be 
moc st 
air-cooled 


entia ( 
moved forward, cradled 
uncluttered oval 


tront Th 
engine should be in the rear 


upant 


na 


deck with luggage compartments in a side 
panel such as in a bu Sharply 
upport smaller vheel 
ill body he ight of about 44 
plete thie pi ture T hav draw 
h 


root 


I. Her Jr 


New Milford, NJ 


I im developing i 
which may remove all moving parts from 
under the body. It should then be possible 
fluid drive, transmis 
sion and differential so as to get them all 
under the hood and drive the rear 
by separate shafts running through tubular 
side frames. Such a car should 
lowest center of gravity and 
amount of unsprung weight 
D D Demarest 
Port Washington, NY 


now transmission 


to compress engine 
wheels 


have the 
the least 


I 


To the 
I 


lesign a 


Editor 

i nvilt ed 
ithoriti ir 
\merican = personality 
personalit which I belie 


xpressed in 


that 
losing the under 


lh 


nian 


tanding of 
\merican 
many f our ur wa 
missed by the eight authorities. By 
if the length of the 
tails expresses 
icts 


presses the 


gollv, 
ind fish 
American personality, then 
more of it. The Cadillac ex 

personality of the 


ar, chrome, 


have 
owner; it 
bold and 
igcous Because of it, 1 am a succes 
M S Wozniak 
Portland, (¢ nn 


1 I am big, confident 


Editor 
When will Detroit 


\m in car buyer not 


earn that th 
mly doesn't ne 

but would prete! 
cing a well-engineered and simply 


new model every year 


styied 


ar maintained for a period of years? Often 


the car designers have come up with a well 
designed car in its initial vear, only to sp« 
the de } 


ign in l 


g \ iTS 
ANDREW Hatt 


Manchester, ¢ 


il re al ih 


, unspeakable nonsen 
of letting the psuc 


research of the 


the logical result 


icntific market Salcs 
partment overrule the engineering and de 
sign departments. The designers have abr 
gated their responsibilities as engineers and 
lesigners, and it shows all over the pro 

Joun G BrucceMAN 


Hamilton, Oh 


the L-ditor 

Surely no justih 
tional grounds for assuming that the shap 
of the 59 Buick is good, while that of the 
59 Chevrolet is bad, since neither of thes 
in fact, automobiles. They 
rolling nightmares 


there is ition on fa 


witomobiles are 
, 
ire merely 


lathers of 


four-eyed 


] 


Whirling nonsense ontorted 


bscene, and trivial. In the hideous parade 
of Detroit irs, the Studebaker Lark 
ems the in the crowd, but | 
is not, alas, a cheap car, 
it unduly « 
New York time ago re 
marked that Detroit seemed bent on prov- 
ing the theory that whom the gods destroy 
they first drive mad, and the °59 model 
generally indicate that dementia has set in 
On that note, I await dispatches from th 
heartland to the effect that Detroit has 
suddenly disappeared in a cloud of sponta 
neous vaporization 
garced with singular 
never miss that 
vhimsical designer 


only Virgin 
understand that it 
onomical to operat 
limes some 


This, too, can be re 
calm, because we'll 
incredible city, nor it 


Joun Keats 
Philadelphia, Penna 


l'o the Editor 

Had your panelists seen the real 
the 
pieces ', before commenting? 
iron to all who did 


. : 
moods, i.e 3-dimensional 


“monster 
\ hot curling 
I fear the majority of 
the panelists’ sometimes-sage replies were 
on the graphics alone 


F W Peri 

Dir of Styling 
Appearance Design Dept 
Westinghouse 


lo the Editor 
I sincerely doubt if 
thing more ridiculous than 
1 rocket-like appearance on a Los Angi 
treet at thirty miles per hour. I like the 
Ghia.” As in all European cars 
the watchword. We are force: 
1 monster that is too large for g 
too long to park in our city streets, too 
to handle without 
Now some of the public parking facilities 
crtam Car eC CAUSE 


implic ity 
7¢ 


heavy wooster devices 


have refused to accept 


hey are 


Wh 
hor 


too long to negotiate their ramps 


' ’ 
should we ) { to I l ‘ 


the Editor 
Where are the 1 § 
Loewv’s redesigned Cadillac? 
(GEORGE 


Los 


SPEECHLY 
Angeles, Ca 


Propuct ENGINEERIN 
10n oO | b] 
the evaluatio 
hed there 
nt I iCTCc 
equirements that 
gid main structure 
of the center of gravity; 
vheelbase and track to 
tion of the mass; 4 
tween sprung and c 
means capable of generating 
ie Teg ured acceleration Our indu 
has given to the world the starter 
lraulic brakes, power steering, reliable 


natic transmissions, and 


] 
reChank al 


+} 


levelopments that toget 
er-all automobiles 
nore that we can d 


A C SamMpierr 
Birmingham, Mich 





Gear Errata 
irticle ““New Standards for Ge 
by L. D. Martin (PE—De 22 
46-49), several editing changes in con 
nsation have caused confusion. Contrary 
) the preamble, the German DIN Stand 
itd includes 12 rather than 15 classes, and 
no negative implications were intended; 
it is a good and pioneering work. Secondly 
the caption on the composite check (lower 
left, p 46) may be read to imply that five 
rotations are necessary for the 


ye is needed 
th 


che k; only 
Seven other illustrations in 
e original were deleted in the interests of 
ompact presentation; one of these showed 
1 typical, rather than ex 
posite check 


eptional, com 


_EIT 
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® 
GUIDEROL BEARINGS SAVE RADIAL SPACE 


.....and still offer greater load capacity 


This graphic illustration demonstrates the radial space loaded for retainer type needle bearings, but are subject to 
saving advantages of McGill GUIDEROL bearings that misalignment that precludes the use of unguided needle 
offer still greater capacity than the other two types of | bearings. Standard GR series GUIDEROL bearings are 
bearing compared. For a common 1” shaft, the available, with or without inners, in shaft sizes from 5” 
GUIDEROL bearing GR-16 has an O.D. of only 144” with to 914” with capacities ranging from 2880 lbs. to 128,670 
a capacity of 6310 lbs. Compared to a cylindrical type lbs. (at 100 RPM). 
roller bearing the GUIDEROL bearing requires 3¢” less 
housing space and offers 23% more capacity. A ball CUBRICATION LOCKED IN, CONTAMINATION 
bearing for the same shaft uses almost an inch larger O.D. OUT; IN SEALED GUIDEROL BEARINGS 
to carry 1500 Ibs. less radial load. Pre-lubricated and sealed SG series 
GUIDEROL bearings are inter 

CENTER GUIDED ROLLERS changcable dimensionally with stand 

GUIDEROL bearings pack more ard GR series Gl IDEROI bearings 

performance into smaller radial rhey offer 5 possible seal combina 

space. Their construction offers the tions. Specify the sealed bearings for 

inherent high capacity of a full com- @Pplications that are exposed to dust 

plement needle bearing combined dirt, grit or where accessibility for 

with effective roller control. Center !ubrication is a problem. Your McGill 

guided rollers limit roller skewing ePpresentative will be happy to assist 

tendencies and prevent binding un- You with special application prob 

der adverse conditions in either hori- /ems. Ask him for recommendations 

zontal or vertical mountings. This 0F Write the McGill Engineering 

qualifies GUIDEROL bearings for Department 

applications which are too heavily 

engineered electrical products “te 


For Complete Data on Dimensions, 
Capacities and Application of McGill 
Precision Needle Bearings, Send 
for Free Catalog No. S2A 
precision needle roller be arings 


McGILL MANUFACTURING COMPANY, INC., BEARING DIV., 201 NORTH LAFAYETTE ST., VALPARAISO, INDIANA 
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one million pounds 
of vacuum induction 
melted alloys per 
month 


That’s the pouring capacity of 
our New Hartford plant! Expanded 


new facilities, together with precision 


melting and inspection practices, 


5 
enable us to guarantee absolutely 
consistent quality from heat to , “3 
heat. For information on ingot, > 
billet, bar, sheet, strip and 
wire now available in ’ 
commercial quantity, 
write 
Metals Division, 
Kelsey-Hayes Co., 
New Hartford, N. Y. 














METALS DIVISION 
KELSEY-HAYES 


SOME ALLOYS COVERED BY U.S. PATENT #2809110 
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DEVELOPMENTS TO 


2 te oa 


La ie ary TAS 


A fabric that deadens noise .. . 


has been developed by Cordo Chemical Corp 

will get its first tryout on jet passenger liners. Its 

unusual composition and properties, though, suggest 

applications ranging from business machines to radia 
tion shielding 

Called Coustifab, the material is made by coating 


] 


1 cotton or lass-hber fabric with Geon vinyl plasti 


New finishes for zinc... 


being developed at Battelle Memorial Institute, 
Columbus, Ohio, promise better protection and 
lower processing: cost 
Farthest along in development are a copper-nickel 
chromium coating and a “duplex’’ nickel system. In 
the first, the copper and nickel are applied in the 
usual thicknesses; but are then covered with an ex 
tremely thin (0.000025 in.) but pore-free coating of 
chromium 
In the duplex nickel system, two layers of nickel 
ire applied—one, the heavier of the two, is a rela 


sol containing a high percentage of powdered lead 
It is this lead content which gives the fabric its radia 
tion-shielding properties and also provides the mas 
needed to absorb low-frequency sound. It adds to 
the weight of the material, of course, but Cordo 
plans to offer it in several types to meet specifi 


weight requirements 


tively passive coating. The second is a bright nickel 
plate. ‘The combination, say Battelle engincers, 1s 
considerably more effective than a single layer o 
equal thickness 

lo simplify finishing processes, Battelle is 
working on an electropolishing technique for zin 
diecasting and a plating process with good leveling 
power—both aimed at eliminating the bufhing nec 
iry in nickel, copper, and chromium plating 

Research is sponsored by the American Zinc In 


titute 


Dyes that convert solar into electrical energy ... 


are being developed at the U of California, as 

in outgrowth of the university’s long-term research 
program on photosynthesis Ihe dves themselves 
ire familiar organic compounds (one is widely used 
in the textile industry and is under test as an addi 
) 


tive for high-temperature lubricants PI 1 


Oil-burning snow-melter . 


developed by Esso Research & Engineering 
operates on the “submerged combustion” principlk 


ud abl 


to melt a 2-in. blanket of snow off a 30,000-ft lot in 


see diagram It’s a high capacity device 


less than an hour, and to permit “a 98% use of th 
oil’s gross heating valuc As to costs, Esso engi 
neers say it’s about 4 that of trucking the snow away 
Prototype units are now in operation, and commercial 


production has been 


lic ensed 

Snow, shoveled into 5-by-12-ft pit, is melted by hot 
gases from “submerged combustion” burner, can then be 
fed into regular water main 


ARG 
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p 9) which have been found to have a quasi 


talline structure not unlike that of icon. Pressed 
into wafers and made into cells, they wil produce 
small amounts of electrical current when exposed t 
light. Efficiency so far is very low; but the material 
a a 


ire inexpensive and seem well worth dé 


A 
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By 


can cut, bend, hammer, drill, shape, 1 roll saw, snip 


You don't have to spend a penny for special equipment. With just the normal tools available in your plant 
you can work with Small Pattern Inland 4-WAY SAFETY PLATE—use it for dozens of maintenance jobs. 


Small Pattern 4-WAY SAFETY PLATE is only 18 gage, weighs only 2.4 pounds per square foot, yet has 
all the slip-resistant traction and safety features that has made regular 4-WAY SAFETY PLATE famous. 
Small Pattern 4-WAY costs less to use—less per square foot covered—than other similar materials. 


It's tough, rugged, built for years of wear, yet it is light and flexible enough to carry wherever needed — 
work into any required form. Try it. It's firesafe, non-absorptive, easy to keep clean —the ideal material 
for fast, easy, low-cost maintenance use. 


a few of the ways you can use light gage Safety Plate: AVAILABLE FROM YOUR STEEL SERVICE 
kick plates thresholds CENTER 

tool racks truck beds in 18 gage, cut to your ~ 
wall covering resurfacing needs in widths up to 42” and ——— STEEL 


treads on wood steps machines tool tables 


round or square column protectors covering over worn cement stairs 
WAREHOUSE ASS'N 


L J 





lengths up to 152” 


xa{./0\ jibe 4-WAY SAFETY PLATE INLAND STEEL COMPANY 


© Registered U.S. trademark 30 West Monroe Street, Chicago 3, Illinois 
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_ DEVELOPMENTS TO WATCH... 








ig EE gS. ay Es 


A federal council for science and technology . . . 


announce d 
G N 


Kiscnhowsc 


been created by the President for the 
purpose of better 
crnment supported research 
strongh sted when he created the Council that 
his own special assistant for science and technolog' 


Dr. James EF. Killian, be its head 


presidential announcement came at a 


bringing coordination of 


President 


suggC 


named as 
time 
re than 5,000 scientists and engineers were 
gathered in Washington at the 
the American Asso 
Science (AAAS 
Ihe measure 
large segment of the nation’s scientific groups slated 


Many 


cone 


annual meeting of 


iation for the Advancement of 


brought mixed reaction from a 
tter coordinated under the new council 
the benefits to 
There are already 


virtually the 


to be 
of e scientists failed to sec 
from the President’s new council 


ganizations charged with 


1 number of o1 


y : 
eA worldwide communications system—includ 
ing television, that is 


liable is on the threshold as a result of the latest 


economic illy sound and 


e Men 


James 


can safely orbit earth—according to D1 
A. Van Allen, head of the University of 
lowa Department of Physics. Dr. Van Allen 
eported the discovery of two radiation belts peak 
ing in intensity at approximately 2,400 and 
e An infrared optical system—to aid in returning 
satellite to earth was predicted by Earl 
Rand Co. One 
McCartney said, is simply 


of knowing which end is up in relation 


The 


1 manned 
J. Met 
problem in 
1 matte 


te th space 


urtney of Sperry basic 


re-entry 
gravitational 


vehick earth’s 


pull which would ordinarily indicate this informa- 
d by the 


speed of the vehick 


ounteract 


a 


eSpace vehicles must be able to maneuver-— 
hanging speed ind position before man can suc 
fully be brought back to earth, Douglas B 
of Martin Co told the 
Re-entry into the earth’s atmosphere must 
feet, Cross uid Most 


istronautical meet 


it about 300.000 
e Space equipment must be free of micro-organ- 
told. Dr. Walter N 


microbiology of the 


isIns—space expert wcrc 
department of 


Mine 


I zekiel, 


Bureau of predicted that a microbiologic 


e Complex mathematical equations—repla 


futuristic design nation’s top 


rts hammer wav at the Ie pectacul 


S i the 


pace eX 


equally I problems AC 


important 


the dawning age Even the more 


of space 
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nip nying 


same responsibility; the National Scx 
tion, the National Academy of Scien 
tional Aeronautics & Space Agency 

Actually, what most scientists saw in th« 


for example 
Whit 
louse move was a direct politic il block at Congr 
ibinct-level 


mans 


to prevent it from establishing a 
technology a 
With 
must tap the 1TH 
job to 


rose arch coordinators Vhe 1h 


for science and 


wanted to do last year few ex 


President’s new council 
who are already charged with thi 
ernment 
in advisory board; it has no powers ove 


But the 
sponsive to the White House move, it wa 


while scientific communit 


ing with developments and predictions emanatin 
from the dozens of affliated associatio 


with the AAAS 


Atlas satellite. D1 
of the National 
predicted at the Astronautic i] 


Hugh L. D 
Acronauti & 


society meeting 


out from th irth urftace 


between the two zone 


10,000 miles 


is a “safe” area 


miles from earth—where man in 


the earth 
can also be bypassed by polet 


6,U0U0 
“without radiation anxieti« Th 


rbit 


resulting in partial or complete v 

[he infrared system would in eff 
bisect an angle from two opposi 
on the earth’s horizon from abou 


in space. This would provid 
the space vehicle could use a l 


xkets f 


1 particular place on eartl 


the vehicle’s retror 


likely upproach to bring 


} 


to use a skip-typ re-entt 
cessful, Cross said, the pa 
ipable of varying its position 


Once the vehicle re-ente 


start landing operation v h 
ittack on electrical and 
vehick ind on 
dificulty in 


hable pr rfor 


| 
pace 
TLS gctting 
obtaiming 1 


ractical ientist 


CI the pe 


experime nt 


rents expect a 


tential 


Lhe fe 


t i) 


1 smorgasbord t 


WASHINGTON 





we Me BBP RE ae SS SPR we 


' DEVELOPMENTS TO WATCH... 


| 


Highly effective rust preventives can be made . 


from the same basic chemicals now used to 
preserve and soften leather, British research indicates 
I'he chemicals: natural tannins, made from wood 
Clue to their development as metal primers: analy 
of soils in which ancient Roman artifacts wer« 
found—still in good condition after hundreds of 


vears of burial under unusually moist conditions 

Forestal Land, Timber & Railways Co is undertak 
ing commercial development of tannin primers, and 
reports from England say onc experimental com 
pound kept structural ironwork rust-free through 


the wettest summer m 55 year 


Fractional-hp motors, designed in England .. . 


feature standard NEMA oil-burner flanges, “drip 
proof” design, twin-fan ventilation, centrifugal gear, 
ind open-circuit switch. Price for 1/6-hp, 4-pole 
type, US equivalent, FOB at a British port, is $17, 
with other single-phase and 3-phase models (4 to 4 


hp) priced accordingly Manufacturer is Crompton 
Parkinson Ltd, Aldwych, London WC 2 

This company is also redesigning its basic line, 
expects to introduce a “new form” of this motor 


early this yea 


Brittania is ruling the waves pneumatically now 


A bubbling breakwater that counters big waves 
with air has been installed at Dover, and it’s doing 
very well indeed. It operates on the basic principk 
‘f wave interference as a means of calming the seas 
Compressed air is fed (through polyethylenc 
pipes) to molded polyethylene “distributors” located 
in the area that’s being protected. These are de 
igned to hold the air until full, then discharge it 
uddenly, creating an area of “random turbulence” 


that breaks up the big wai ind, the Britis! 
results in quieter water 

High pressures are not needed. ‘The British say 
about 30 psi does the trick, so power costs are sul 
prisingly low—less than a tenth as has been required 
for perforated-pipe systems. The Dover installation 


‘ 


is a test one, using “home-made” equipment, but 


plans are now underway to produce system com 


ponents commer ially 


Transportable hydraulic lifting table . . . 


Current consumption it 400-440 Vv 


cycle) is 1.75 amp; at 110-120 


introduced by Salisbury Precision Engineering, 
London, can be extended to 42 in., vet collapses to a 
mere 9-in. package. Standard platform size is 60 
by 28 in., but larger tables can be made. It’s rated 
it one-ton lifting capacity, uses a 4-hp motor, will 


yperate from standard (British electrical outlets 


Collapsed into a neat package, hydraulic lift is ready 
to travel. When fully extended (right), it forms a table 


3. phase-50 
single-phase, 5 
cycle) is 8 amp. Hydraulic working pressure is 1500 
psi. Speed of lift: 5 fpm. Weight (without “tug’ 
+60 |b. British pric $795 US equivalent 


wheels and tug lever, $28 extra 


3/2 ft high. “Tug,” shown in the picture at the left, is sold 
separately 





... for as little as $148.50 
New K&E Paragon Auto-Flow 
gives you faster, easier drafting 5 ways... 


The first time you use it, you'll know It’s more compact. Ihe balance is built it’s far easier to use. The scales move 
Pp 
that K&E’s light-weight Paragon” A uto- right into the machine itself. There’s no smoothly, at the slightest touch. Long 
Flow™ Drafting Machine isa truly great need for counterbalances that project lines up or across can be drawn in a 
advance in working ease and range over the top of the board single motion. Scales lock in place to 
Here are 5 specific reasons why 
i 


It’s better made. Glides smoothly and eliminate “drift”. Greater rigidity pro 


It’s more versatile. Stays in perfect bal- easily on finely-ground, stainless steel luces truer lines 

ance at any board angle, from vertical rails with K&E precision and quality in 3 y 4 futo-Flow costs only 
to horizontal. No adjustments needed, every detail - he 36” by 60” only $160 
except a simple turn of a tension spring It’s more adaptable. You get a full sweep | indard sizes: left-hand models 
wheel for angles below 15 degrees of every size of board availal Mail coupon for details 


———eEeEeEeEeEeEEee—e—y——eEeE——E——eE———E—E———— Ee ae a a ee ee eee ee ee ee 


l KEUFFEL & ESSER CO. Dept. PE-! Hoboken, N. J. 


Please send information on the new K&E P mm Au i 


K+ SS Name & Title 
ee "ae ame & 11 
! 


Company & Address 


an es ce cee cee ee ee ee oe oe oe 
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WHAT'S HAPPENING IN... 


we sens 


Exploring the world 


beneath us 
We've 


into space but we 


sent a probe 73,000 n 

haven't been even 
5 miles under the surface of the earth 
This surprising fact 1s focusing at 


tention on an area which may even 
tually prove more rewarding than an 
trips into the wide blue yonder 

Why 
moon if we can get 


earth? Why 


if we can tap the 


bring new minerals from th 
them out of the 
worry about solar power 


heat 
planet—not on 


tremendous 
littl 
now 
heat for 
power plants around the world 

Right 


wree on the 


nside our own 


the minor scak being done, but 


is a source of large-scale 


scientists don't 
structure of the 
Most postulate an inner, solid 
ind a of rock 25 to 30 
s thick, floating freely on a molten 


laver 


now even 
earth 

Core 
solid crust 
mile 
intermediate ind perhaps send 
ing pillars down into it. But 
lieve the crust is too tight to float, and 
that the 


sult of local disturbances 


SOIC he 


only movements are the 

One of the most surprising things 
ibout our earth-probing is that com 
mercial operations are so close to their 
limit right Phillips 
Petroleum Co reached 25,340 ft late 
test 
Information has been obtained from 
depths through 
studies; but, as far as drilling goes, the 


> 


scientihc now 


last year with a hole now under 


greater volcan 
Phillips well seems to represent the 
limit of present technology. Even the 
Russians, who claim to be tapping th« 
earth’s heat 


eral 


as a power source In Sscy 
speak 
future 


as 10 miles 


places, respectfully—and 


definitely in terms—of depths 
as great 

However, spurred by the success of 
cooperative scismic and gravimetric 
studies during the International Geo- 
physical Year, scientists are making 
to determine th« 
taking 
soundings to test the pillar theory; 


ind laying plans to take advantage of 


world-wide studies 


thinnest areas of the crust: 


natural excavations—deep trenches in 
the 
further drilling 
trenches 44 miles deep or more scat 


oceans—as a Starting point for 


Ihere are several such 


14 


Drilling un 


der the ocean will be no simple mat 


tered around the world 
ter; but nuclear explosives may cd 
This, of course, would b« 


But the Navy is 


planning to initiate underwater opera 


the trick 


1 long-term project 


tions by relatively conventional meth 


ods some time this year 


New poser 


in fusion 


An old conundrun 
monuclear 


now has ther 
How 


to prevent excessive heat loss through 


researchers worried 


radiation. For thermonuclear reac 
tions (peaceful H-bombs), multimil 
lion-degree temperatures are needed 
and these temperatures must be main 
tained if a continuing, useful reaction 

to be Now, researcher 
find achieving the 


initial temperatures 


achieved 
they are close to 
required, ind are 
developing means for containing the 
hot gases in which the reaction occurs 

but 
stop loss of heat by radiation 


Says Dr. Willard F. Libby, 


commissioner: “This has 


there seems to be no way to 
AEC 
them (nu 
worried. No 


way out of it.” 


clear researchers) really 


bod\ sees any 


Low-cost freedom 
from gravity 


\ gravity-free condition for studies 


of human reactions can be approxi 
mated at surprisingly low cost, says 
H. J. Muller of 
by taking advantage of principles d 
of plant life 


The effects of the gravity factor on 


Indiana University, 


Vv" loped for studies 


human beings, says Muller, are pri 
marily a unidirectional stimulations of 
the organs that control equilibrium 


the semicircular canals of the 


Cars), 


ind a hydrostatic drag on the cit 
culatory system 

Ihe effects of the hyrostatic force 
ire strongest when a person is in the 
normal upright position and are largely 
removed when he is lying down. 

To take care of the equilibrium 
factor, Muller suggests a moderate 


spinning motion about the horizontal 


lo reduce consciousness of mi 
on, an artificial landscape, 
if the 


while the 


spinning 


same rate, mav be provided 


sense of pressure can )b¢ 
' 
rcheved by encasing the subject in a 


skin-tight envelope and immersing 
him in brine 
treat 


machine 


basically, the 
ment given to plants by a 


Chis is, same 


ilso used in gravity 


10 58 p 14 


illed a clinostat, 


tucdiecs PI Man 


briefs .. . 


Element 102 gets 
the Soviet Union 


uranium element (PI 


another booster: 


This elusive trans 
June 2, '58, p 
16) has no practical uses. Indeed, 
only a few atoms have even been pro 
But it is helping scientists te 


ibout 


duced 
nuclear structure 
of ¢ 


made an 


iam more 


In this country, | ilifornia scien 


tists have element 102 


nobelium) isotope by bombarding 
nuclei, using a 


Now, the Russians 


y they have made a 102 isotope from 


curium with carbon 


linear accelerator 


i 
] 
I 


Dp 
I 


utonium, using oxvgen ions acceler 
ited to 100 Mev in a special cyclotron 
Analysis by isotope will be covered in 
a new series of technical bulletins be 
Nuclear-Chicago 
Corp. First to appear is a 4-page leaf 
let on 


isot ype 


ing prepared by 


vield determination by radio 
leaflet 
material is 
it the start of a 
itself 
loss of 
is reflected in a corresponding loss of 


techniques As the 
points out, if radioactive 
idded to a mixture 
the 
monitored, and any 


reaction, reaction can be 


material 


radioactivity. The percentage of loss 


then becomes an indication of vield 
Base prices for Uranium 233 and 
plutonium have been posted by the 
AEC 
ire still not available for purchase by 
US, 
the Government may own them); 


These nuclear-reactor materials 


private companies (in th only 
but 
the new listing will govern the an 
nual leasing charge, and does repre 
sent the price at which such materials 
will be 

For uranium 233, the base price is 
$15 a gm; for plutonium, $12. An- 
nual leasing charge is set at 4% of the 


base rate. ARG 


sold to foreign governments 
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FAR-REACHING EXTENSION 
FROM LIMITED ACTUATOR SPACE 


THIS COMPACT MULTI- 
EXTENDING b/b SCREW 








EXTENDS HALF-WAY a 
lf en TTTTTLULLLLRLULLL UAL ULULALULLULLLULLCCULLLUMLUAR LULU OD Zales 


THEN EXTENDS COMPLETELY ---------- 


OO TUILUVMLTLRLLLRULGLATTRUTCLTLTLLLSTLITLLILITTLTITTLTLLER, 27-7 REDIRECT RIT REET TT 


TO 2% TIMES ITS RETRACTED LENGTH 


Now Saginaw supplies the answer to your most difficult 
actuator space problems with the Multi-Extending Saginaw 
Screw! Utilizing Saginaw's time-proved recirculating ball 
principle in multiple telescoping sections, the Multi- 
Extending b/b Screw conquers actuator space obstacles 
designers have been seeking to overcome for years! 
Here’s why: 


J UNIT EXTENDS in a ratio of 2.5 to 1, providing 
maximum extension 2% times the length of the 
retracted screw. 

e@- FAR GREATER LOAD CAPACITY than any other 


telescoping device in its class. 
3 FAR MORE PRACTICAL AND TROUBLE-FREE than 


other telescoping units on the market. USED ON THE COUNTRY’S MOST 
4 PRECISE, DEPENDABLE POSITIONING and control MODERN AIRCRAFT— Multi-Extending 
within thousandths of an inch. b/b Screw wing flap actuators being in- 
stalled on the new Lockheed Electra. 
e OVER 90% EFFICIENCY « REQUIRES UP TO 4/5 LESS The Saginaw Multi-Extending Screw is also 
TORQUE than acme screws « LESS DRAIN on power used he — speed —— epee 
variable air inlets, canopies and similar critica 
supply « CONSERVES SPACE AND WEIGHT « OPERATES - | 
mponents on today’s newest aircraft. 
DEPENDABLY at extreme temperatures « PERFECT 
FUNCTIONING with only initial lubrication 


Send today for the new 1959 en- 
gineering data book on Saginaw 
b/b Screws and Splines... or see 
our section in Sweet's Product 
Design File. 


WORLD’S MOST EFFICIENT ACTUATION DEVICE M-F crow 


SAGINAW STEERING GEAR DIVISION, GENERAL MOTORS CORPORATION e SAGINAW, MICHIC( 
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NO COLUMBIUM COLUMBIUM 
COLUMBIUM TREATMENT TREATMENT 
TREATMENT DOUBLED TRIPLED 


Composite of photomicrographs made from the same 
heat of mild carbon steel shows the effect of varying 
columbium treatments on the grain structure of the steel. 


The Great Lakes Family of High-Strength Steels 


eo loo 


Lets you design su Offers all the charac- A series of fine Quenched and tem- N-A-X High Man- 
poe performance, teristic features of grained, mild carbon pered steels of ex- ganese and High 
onger life and less N-A-X Finegrain, steels. They have cellent weldability Manganese Special 
weight into your plus greatly enhanced unusually high and toughness, with Killed. These steels 
product. Many diver- resistance to atmos- strength, toughness yield strengths from give yield strengths 
sified applications. pheric corrosion. and weldability. 75,000 - 110,000 psi. up to 50,000 psi 
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STEEL CORPORATION'S 
NEW GLX-W STEELS GIVE ... 
HIGH STRENGTH 


TOUGHNESS 
REDUCED COSTS 


Key to the success of Great Lakes’ new GLX-W 
Series of steels is the fine grained internal structure 
produced by treatment with columbium. This grain 
refinement also contributes to ductility. And in addi- 
tion, the GLX-W Series’ low carbon and manganese 
content assures excellent weldability with freedom 
from underbead cracking under all conditions. 


COST AND WEIGHT SAVINGS 


Where design permits the replacement of carbon 
steel with GLX-W steels, weight savings of 20 to 35 
be realized. When replacing alloy steels the cost sav- 
ings can range from 25 to 35 per cent. These steels 
feature higher yield strengths, greater tensile 
strengths and increased toughness without costly 
heat treatments or extensive alloy additions. 


per cent, and cost savings of 10 to 25 per cent can 


The GLX-W Series is so priced that substantial 
cost reductions can be obtained by weight reduction 
over mild carbon steel. Cost reduction can also 
be obtained over alloy steels because of the lower 


price of GLX-W steels. 


STRONGER AND TOUGHER 
GLX-W steels are stronger and tougher than ordinary 
mild carbon steels and in some applications can do the 
job now being done by the more costly alloy steels. 
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MANY USES FOR GLX-W STEELS 
GLX-W steels are especially recommended for 
a broad range of applications in mobile equipment 
and pressure vessels, as well as the transportation 
and construction fields. 


For additional technical information about these 
economical GLX-W steels write 


Product Development Division, Dept. C-1 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan . Division of 


NATIONAL STEEL CORPORATION 
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ot re a OU 


WHAT'S HAPPENING IN... 


<0 NG I RET ET, a teh 


Py em Dee PO 


Cb DR 


Which will be 
metal-of-the-year? 


his year’s candidates for top hon 
Ss in engineering progress and com 
mercial development will likely in 


lude all 


group 


members of the transition 


vanadium chromium, ind 


well a 
zirconium, 
bor 

hope that production and fabrica 
can be licked; and that 


limitation in 


manganese as titanium—and 
their 


nd molybdenum 


cousin, columbium, 


each there is 
new 
tion probl m 


CCH pe ifure pe OVC! 


ductile madium wa 


few 


ind othe 


1 mer 
curiosit l 
neral Electric 


ed pre duction of 


Vcal iv 
have 
ingot 

mnadium close to 


veighing LOO 


high-strength alloy ire being dey 


oped, and potential applications rang 
reactors to chemical 
lor 
ind the 


ntioned 
Pp O66 


from nuclear 
infor 


other 


proc juipment more 


nation on vanadium 
metals” m« 
Pl Mar 17 

Application 


ium are still 


exoti here, sec 


for high purity chrom 
roal than an 
ifter 


renewed hop 


more of a 
omplished fact; but 
discouragement, there i 
that a ductil can b pro 
duced and a breakthrough might com 
this year (PI Sept 8°58, p 8 
For titanium, th 


ind big news 


mii h 


materia 


big promise 
comes in the form of 


PE—Dec. 15 ’58 


hould do much to encour 


price reductions 
p 12) that 
ige commercial applications, The com 
hould sec 


onium too 


ing year price reductions 
for Zire 
Other expected developments im 
proved high-temperature coatings for 
1 Ivwbhdenum Pi 
columbium alloy 
1S0O F for 100 hr on 


emphasis on non-alloy 


columbium and 
Dec. 22 ’58 P 2 


that 1 ' } 


trolyty TEMA been 


How cost patterns 
are changing 


Plastic ire a bargain, Horace 
Gooch, Jr, of Worcester Moulded 
Plastics told the SPI’s New England 


18 MATERIALS 


meeting, and produced this chart to 
illustrate his point 


— TRENDS IN METAL AND f 


41962 


Composite Price Index 
1947-1949-1 


Nonstructura 
fabricated meta 


olded plast 


It is admits, to 


secure absolute statistical figures that 


not impossible, he 


reflect price status of the entire plas 
I believe 


quite accurate; 


But, he says, 
the chart to be 


if anvthing, conservative.” 


tics industry 


and 


As a rough indication of the over 
all price drop in recent years, Gooch 
quotes one purchasing agent as sa' 
that 


be purchased five years ago for $1 can 


ing, could 


the plastic part 


now be had for 65¢ to 75¢.” 


Cadmium gets 
current jobs 


On both sides of the 
both sides of the Iron Curtain, cad 


Atlantic. and 
mium and its compounds are getting 
close attention, especially in semicon 
ductor applications 
In the US and ¢ 
ville batteries 


ind light-sensitive control devices are 


mada, cadmium 


solar signal detector 
under test 
Wrght 
ports, for example, 


iid One look pretty good 
\ir Development Center 1 
that single-crystal 


cadmium sulfide solar batteries show 


energy conversion efficiency midway 


between selenium and silicon 
+ 


Canadian researchers say the abilit 
of CdS and CdSe to 


convert phi t 


2S be UM Ps So EES 


power efficiently is 
magnitude above 


power to electrica 

several orders of 
iny other sensitive device, except the 
photomultiplier tube.” 

From Russia came reports on cad 
mium selenide and antimonide. One 
Russian report notes that CdSe, im 
atter 
high dark-resistivity and low photo 


mediately preparation, shows 


urrent values; but vacuum treatment 
former and increase 


Rus 


Tmo 


can decrease thx 

the latter. Another indicates the 
ins think the 

electric possibilities 
Meanwhile, British 


bromide indicate 


intimonide has the 


studi ‘ ot ( 1G 
this 
pound resembles silicon carbide in se\ 


further 


mium com 

eral respects and might rate 
velopment 

this 

in abund 


good reason for all 
Che 
int supply, 
dropping steadily for the 
of $1.45 a lb today 

d with $1.70 a littl 


ro. It has, of course, long been used 


l here 
} 
interest metal 1S now 


ind its price has been 
past veal 

to a low as com 
OveT a VCal 
1 protective coating and has impor 


tant atomic-energy applications be 


cause of its high neutron cross-section 
\pplic mons 


though, by its low melting point 


| ind relatively high 


briefs 


King-size zirconium bibliography (21( 
pp) has been prepared by the Bureau 
f Mines as 
ompendium on 
sin 


limited 
f 10 


have been 


\ Ipor pre SUEC 


1 supplement to its first 
this 


available 


new metal 


free of 


rl copies ITC 
while supplies last, from th 
Publications Distribution Sex 
4800 Forbes St, Pittsburgh 13 
Information Cur 
7771 


charge, 
BuM 
tion 


he new report 1s 


wilar 80: the original one wa 


latigue life of coil made from 
Ited steel 

it when musi 
itional Bureau of Standards report 


ison: the 


pring 
twice ! 
msec 


PCULEDDD Th wire 1 


Wilt l 


vacuum-melted ma 


' 


aT fewer and smaller in 
clusions to interrupt its structural pat 
tern. As part of the same study, NBS 
tested the effects of shot 
found it brought significant increas¢ 


in both typ ARG 


11S 


peening 


n fatigue lif 
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Research Underscores Need of New Approach 
to Manufacture of Hose and Other Rubber 
Equipment Exposed to High Octane Gasoline 





Laboratory study shows dangerous degradation 
of present elastomers under new aromatic fuels 


The trend to higher octane gasolines dictates a re-evaluation of 
rubber requirements — in the petroleum field — at refinery, trans- 
portation and service station levels. Exhaustive tests by THIOKOI 
point up the need. 


Six different types of synthetic rubber now widely used — 
including THIOKOL ST and FA polysulfide crudes — were used 
for the tests. Immersed in fuels of varying aromatic content, from 
25% to 100%, the elastomers were measured for volume swell, 
tensile strength, and low temperature properties. Most synthetics 
showed a marked reduction in physical properties and service- 
ability, while the THIOKOL crudes satisfactorily resisted “high 
octane rot.” 


oe 
pen a 
CHEMICAL CORPORATION 


®Registered trademark of Thiokol Chemical Corp. for its liquid polymers, synthetic 
rubbers, rocket propellants, plasticizers and other chemical products 
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The detailed results of this THIoKOL study hold 
great significance for suppliers in the rubber industry 
Coupon will bring you a copy of the complete report 


FOR MORE INFORMATION 

Mail coupon to Dept. 41, Thiokol Chemical Corp., 
780 N. Clinton Ave., Trenton, N. J. In Canede 
Naugatuck Chemicals Division, Dominion Rubber Co., 
Elmira, Ontario. 

Gentlemen: Please send me a complete report of 
your aromatic fuel study 


Firm 
Street 
City 


Your Name 
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Why Skinner 4-way solenoid valves are 
used so widely for cylinder control 


Application: A longitudinal and a 
transverse slide in this Pratt and 
Whitney Electrolimit Jig Borer is po- 
sitioned automatically from numerical 
data on punched tape or manually by 
decade dials. When each slide has been 
correctly positioned it is held firmly by 
air-actuated, non-influencing clamps 
Each clamp is controlled by a cylinder 
and a Skinner four-way V9 valve 


Skinner V9 four-way valves, ac- 
tually two 3-way valves in one housing 
are offered normally closed-normally 
closed, normally open-normally open, 
and normally closed and nermally 
epen. Media: air, inert gases, hydraulic 
fluids and vacuum; orifices: 344” to 4"; 
NPT ports: 44”; pressure ratings: to 
250 psi. Over 350 basic variations 


Features of standard valve did 
job. No special engineering of the 
four-way V9 valve was required to 
meet Pratt and Whitney’s need. Molded 
oil-proof coils are used to guard 
against burnout from cutting solutions 
The Skinner valve makes an ideal cross 
connection between electrical sensing 
and the muscular air required to pro- 
vide the clamping action 


Quality workmanship throughout. 
Internal parts are stainless steel and 
highly corrosion-resistant. Durable, 
compressible inserts of soft, synthetic 
materials insure bubbletight operation. 
Orifice seats have radius with well- 
rounded contact area and high finish 
for long insert life. Valve can be 
mounted in any position. 


’ 


Dependable cylinder control. The 
four-way V9 valve is available with ad- 
justable flow features in the main 
stream and in the exhaust passage for 
exceptionally accurate cylinder con- 
trol. Position of inlet and exhaust con- 
nections can be changed easily in the 
field by simply reversing plugs. 


Exceptional life expectancy. 
Skinner valves, engineered to the high- 
est UL standards, are life-cycled in the 
lab at speeds as high as 600 cycles per 
minute. In these tests, the V9 valves 
regularly get over 20-million cycles 
without leakage. And these results are 
constantly proving out in service 


Skinner solenoid valves are distributed nationally. 
For complete information, contact a Skinner Representative 


listed in the Yellow Pages or write us at Dept. 451 


ELECTRIC VALVE 
DIVISIO NEW BRITAIN 


CONNECTICUT 
105 EDGEWOOD AVENUE 
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in your mouth 


During the late—and lamented—election campai 
Albert P. Morano (R, Conn.) sent this night 
his young Democratic opponent 

You have repeatedly challenged me t 
Douglas tvpe debate. I do not consider mysel! 
certainly you would agree with me that vou » not 
measure up to a Douglas. Because you are apparently 
a nice young man of tremendous inexperience who 
wouldn't know a national issue if you fell over one, and 
for other reasons, | would waste valuable time in a 
debaté with vou. However phone the Democratic Na 
tional Committee and ask the chairman to send a four 
term knowledgeable Congressman, a Southern Democrat 
or a Northern Democrat and I will debate him 
You can sit in the audience and I believe learn 
ibout the issues and national legislative affair 

Donald J. Irwin, who received the telegram, pi 
ind distributed thousands of copies of what has com 
to be known as the “Morano Night Letter \ district 
that had at its beck and call the superi knowledge 
of a four-termer, chose Irwin instead—the first time it 
had elected a Democrat in 18 year 

Ihe incident proves that even an ex iced pol 
tician can put his foot in his mouth—in fact that the 
experienced man is the one most likely to do so, Morano 
stood on his dignity, which is a pretty perilous perch 

Our reason for telling the story is that we have seen 
the equivalent so often in engineering: th company 
with too much experience in the field even to listen to a 
new idea from a neophyte, the senior engineer who en 
forces a policy of “my way or none,” the “expert who 
summarily dismisses an off-beat result as unimportant 
or wrong without examination, th« product planners 
who laugh off a competitor's new designs with “too 
radical,’ “‘too gadgety,” or “too advanced for the mar 
ket.” 

It isn’t only the man who talks who puts his foot 
in his mouth; it can be done by keeping quiet at the 
wrong time, or by making a lazy or blind decision too 
Old Father Time would probably find the cherubic New 
Year talks baby talk, but it’s surprising how much the 
kid learns in just one year 





For 
Rocket, Aircraft, and Ground Support 


TION 


RANSISTORIZED 


ETWORK 


m (lua 


A CLOCK WITH NO MOVING PARTS 


The Transistorized Network Timer is designed for 
accurate sequential operation, as an interval timer, 
for use as an initial time delay in “warm-up” circuits, 
for step switching, safety interlock applications and 
arming delay circuits. 

This timer features accurate settings from 1 to 60 
seconds held to +5% over the environmental range. 
Cortacts are instantly resettable in less than .020 
seconds. The unit will operate in tolerance from 18 


to 29 VDC; other volt ranges are available. Ambient 
temperature may vary from —-55 to +125°C, vibra- 
tion 15g’s to 2000 CPS, shock 50g’s 11 +2 milliseconds. 
Designed to conform to MIL-R-25018, Class B, Type 
II, Grade 3 as outlined above, this network timer has 
two pole double throw contacts rated 2 amps. resistive, 
1 amp. inductive at 28VDC. The unit volume is 4% 
cubic inches and weight 4.5 ozs. This timer uses a 
transistor controlled RC circuit with no moving parts 


Cook Electric Company 


2700 SOUTHPORT AVE., CHICAGO 14, ILLINOIS 


DIAPHLEX—Aircraft Components and Accessories. COOK RESEARCH LABORATORIES—Basic & Applied Research. INLAND TESTING LABORATORIES— 
Qualification, Environmental, Reliability and Radiation Testing. MAGNILASTIC—Expansion Joints and Large Scale Metal Fabrications. WIRECOM—Wire 
Communication Protection & Distribution Equipment. ELECTRONICS SYSTEMS DIVISION—Engineering and Production of Electronic Gear. AIRMOD— 
Modernization, Modification, and Repair of Aircraft. NUCLEDYNE—Engineering and Design of Highly Complex Type Facilities. CINEFONICS, INC.— 
Motion Picture Production. CANADIAN DIAPHLEX, LTD.—Aircraft Components and Accessories. 
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THE ENGINEERING WEEK 


Soviet Journals Pour Out the News—a Review of Recent 
Engineering Developments Described in USSR Publications 


Moscow—Scientific bulletins and the 
technical press of the USSR nowadays 
are abundant with news of engineer- 
that country 
From a sampling of this voluminous 
literature, one 


ing developments in 


can gain considerable 
insight into the engineering specialties 
now being emphasized in the USSR 
and how they are applied to the pur 
Here 
are extracts from these reports selected 


poses of industrial production 


by Product Engineering’s correspon- 
dent, Peter Trippe. So far as is known, 
none of these developments have been 


published in English before. 


ISOTOPES GET ASSIGNMENTS 
The 


and is now producing control instru 


lallin factory has developed, 


ments and measuring devices that em 
The build- 


ing block principle is used, a basic 


ploy radioactive isotopes 


isotope unit having two parts l)a 


radioactive emitter and halogen gas 


The 


standardized de 


unit, and (2) an electronic block 


latter comes in three 
signs, and provides versatility for the 
units. The building blocks can be as- 
sembled to measure parameters or con- 
trol industrial production 


block 


chine elements or components through 


One electronic controls ma- 
a relay system, the second by interrupt 
ing radioisotope rays, and the third by 
a device to ensure accuracy when in- 
terruption of isotopes is slow or inter- 
mittent. All three 
called ‘“‘ferro-res 


This is achieved with a device using a 


units have what is 
mant” stabilization 
in an electromagnetic 


Che nit ir¢ 


hysteresis effect 
relay hermetically 


ot iled 


SEEING WITH TV EYES 


l'elevision rving on factory pro- 
duction lines for visual and electronic 
control. These industrial T'V units, 
the All-Union Scientific 
Institute of Television, are supervising 
automatic 
lines, inspecting and controlling inter- 


nal diameters normally 


designed by 


metalworking stations on 
invisible dur 
ing machining operations, and passing 
control 
ment 
A team 


signals to electronic equip 


from the automation de- 


partment of Stalingrad’s tractor fac 
tory has developed friction disk ma 
chines for finishing caterpillar tracks 
he installation is composed of two 
multistation machines linked together 
The machines clean faces of all bores 
in caterpillar links and transfer the 
links to a heat-treating oven in 3.8 
sec, 

rhe process is based on an arc-as 
sisted friction-disk 


sawing principle 


Develop Machine 


A machine 
faster—the 
human 


\V ASHINGTON which du 


plicates—only informed 


behavior of a being in con 
trolling industrial manufacturing proc 
Westinghouse 


1958 


has 
Electric 


science 


esses won for the 


Corp the 


ichievement 


industrial 
iW ird ot the 
Association for the Advance 
ment of Science 

Called ( )pcon 
ind an improved version of the 2-year 
old Westi Automex, the 


chine pre-set 


American 
optimizing control 


nghous¢ ma 


replaces the routine 


functions performed by a conventional 


system with the human-like process of 
] 


reaching a logical conclusion through 


trial and error. The machine discovers 
for itself the difference between right 
ind ind makes im 


wrong decisions 


partial judgments based on its own 
past expenence 


It works like this: (¢ 
bles are set 


ontrolled varia 
it some arbitrary initial set 
of values, and the resulting output is 
Then the 


? 
ariables are prescribed 


observed one or more of 
changed by a 
ind the com 


pared with the first. Next step depends 


amount new output is 
on whether the second output was bet 
than the first 


variabk S are 


ter or worse Changes in 


input small enough 


that no serious deterioration of output 


will occur, but the early ones are made 
large enough to discovet quickly the 
more profitable avenues 

One after 


each in accordance 


m ide, 
the built-in 
strategy of the device. After a sequence 


move inother is 


with 


of moves, a point is reached where no 
further progress is made; then steps 
are reduced in size to get finer adjust 
ment until the optimum point has 
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electro iTcs 


disks 


ind 


where 
Wheel 
larity 


work, an arc 1s struck 


operate by 
work opposite po 


As the wheel approaches the 


have 


ind metal is r 
moved by both arcing and peripheral 
movement of the wheel. Power 1s 
supplied by two 165-kw 
ind the disks operate at 30 to 40 
meters /sec 

Five of these two-disk 


matic machines have been installed a 


to Man Machines 


iodic tests are then 


made with the input variables at fixed 


transforme 


semiauto 


; 


pecn rea hed Pet 
change 
drift 


and 


yptional settings until 
On 


mtinue to 


Ole 
observed evidence ot 


Opcon will search 


bring the process back to optimum 
condition 

method 
mmon to ma 
Op on 


newest 


ible it 


imentation, <¢ 


Vhe mne-va i-time 
rT ¢ xp 


operators ibandoned 


Litie | 


elective in its use of the 
multi-v 


based on two objectives: to 


nformation. It iriable strateg 


le ari 


ind to make progress tow rds an 


optimum 


In March of thi 


performing a test 


year, Opcon began 
m the entire output 


of capacitors in the Westinghou 
Ind For th 


il months, a more advanc 


plant in Bloomington 


ersion has been installed on the 
hydrogenation miniplant of the D 


Chemical Co, Midland, Mich 


Schematic diagram 


shows how Opcon control experimentally 


adjusts two input variables, known to be 


X and Y 


from an 


reasonable, to get optimum 


output (Z industrial process 


large block) has arrangement for 


fed 


Information is passed 


Opcon 


storing and comparing information 
from output sensor 
to logic section, and then to arrangement 


controllers 


ee 


mCOm TROL TO 
vaneeces 


for setting input 












































Loctite tames vibration 
on chain saws 


The HoMELITE six-horsepower 
chain saw weighs only 19 pounds. So 
much power per pound requires 
maximum resistance to vibration in 
the fasteners holding parts together 

Loctite, the liquid lock washer, 
locks all critical fasteners on this 
gasoline-driven chain saw... pro- 
viding dependable service in rugged 
field use. 

LoctirE Sealant is a liquid which 
hardens between metal parts to form 
a bond with greater holding power 
than any mechanical locking device. 
The added holding power of LoctrrE- 
treated fasteners ailows Homelite to 
use reduced tightening torques and 
thus avoid stripping threads in the 
aluminum castings. 


While adding to product reliabil- 
ity, Locrrre provides substantial 
cost savings. At Homelite, the 27 
different size fasteners required in 
assembling the chain saws are treated 
with Loctire by tumbling in plastic 
bags. Treated screws store for days 
... lock only when assembled. 


There's a Loctite application 
method suited to all produc- 
tion requirements. If your 
product faces shock and vi- 
bration in use, you can elim- 
inate breakdowns due to loose 
threaded fasteners . . . cut 
service cost and customer 
complaints...by using 
Loctite. Write for literature 
and free sample. 


LOGTITE ven.snr 


AMERICAN SEALANTS COMPANY 
119 Woodbine St., Hartford 6, Conn. 
in Canada: J. S. Parkes & Co., Ltd., Montreal 
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the Stalingrad plant. Plant supervisors 
say the machines have saved 165,000 
rubles (at internal ruble 

date on abrasive disks alone 


value) to 

Produc 
tivity has been raised 1.5 times. The 
machines are adaptable to two cater 
pillar designs with change-over r quit 
ing about 8 hr. The disks can be 
used for radiused forms when a rotary 
table is used 


BLOWING THE SWARF AWAY 


Another Leningrad factory has dé 
veloped a pneumatic technique for re 
moving cast iron swarf during heavy 
machining operations. In this case 
three floor-level stations collect swarf 
htted to cutter 
heads The swarf is next 


from suction devices 


, 
passed 


through 66- and 150-mm-dia pipes to 


a manifold which carries the debris to 
Exhaust 
from the cyclone passes through a ven 
tilator and the 
from which it is 


1 cyclone outside the shop 


swarf drops into a bin 
removed automati 
cally 

This equipment reportedly hand 
500 kg an hr. Success of the pneu 
matic system is believed to foreshadow 
design of similar disposal systems tray 
eling over long distance In 
expanded system, machin 
various machining positions, 
different machine shops, may empt 
debris into manifolds that deposit into 
1 common bin. The bin could be lo 
cated at the most economical place 


for loading into disposal trucks 


PROGRAMMED HORIZONTAL BORER 


\ horizontal boring machine that 
can be programmed for 10 separate 
bores and milling with reciprocating 
strokes has been developed by the 
Sverdolov factory. Its optical system 
for coordinate positioning is said to be 
accurate to +0.05 mm for both table 
and vertical positions of the spindk 
(he program is coded on a single 
punched card. A pre-selection board 
will set coordinates for individual holes 
for semiautomatic operation. 

Advance information on this ma 
chine indicates that complicated elec 
tronics have been eliminated. For 
example, uniselector relays supply the 
coordinate and longitudinal movement 
for the tables. 

The optical system, designed to read 
graduations from metal scales, feeds 
this information back to impulse coun 
ters through photoelectric relays. A 
part traveling through the system is 
slowed for a few millimeters before it 


ipproaches each coordinate position 


to ensure accurate positioning and 


immediate breaking—a __ technique 
also applied in Western designs 
Diameter of the bored spindle is 
110 mm, and it has adjustment of 710 
mm. Working surface of the table is 
1120 by 900 mm and maximum spin- 


dle height from table is 1000 mm 


PROGRAMMING FOR MULTITOOL OPERATION 
Another 


svstem—this one 


simplified programming 
developed by a 
Ukrainian engineer—uses special cards 
to show machine operators details of 
the program, tooling to be used, and 
work to be done on the component 
Ihe system reportedly is economical 
for short runs, or where different tool 
ing is used for each production run 
In one application, the system com 
pletely controls a 10-station machine 
vith transfer cycle, special tilting fix 
tures, chip and swarf removal, hy- 


draulic clamping mechanisms, and 
lubrication and cooling systems. Elec 
tronic probes along the line signal tool 
breakdown or quality failure 

This line is typical of a trend in 
the USSR to integrate 


hines into an automated line. Each 


standard ma 


machine in the line has its own stand 
irdized hydraulic panel so the ma 
chines can be operated separately o1 
iutomatically Ihe line is said to 
have replaced 26 machines and 47 
operators, and increased productivity 


nine times in reduced work space 


ROUNDABOUT TRANSFER LINE 


Another transfer line at the Chelia 
binsk tractor plant is capable of ma 
chining two track-roller designs with 
out retooling. The line, with 160 
spindles, 4 drilling heads, and 2 tap 
ping stations, is laid out in the shape 
ot a U 
the line have independent hydraulic 


Heads at opposite sides of 


drives for independent operation 
Because components machined on 
this line cannot be clamped normally 
special loading jigs and fixtures on 
platens are employed. The component 
is machined on one side during. the 
outward run and the other on its re 
At end of the run the com 
ponent is removed and the fixture 
swings back to starting position for a 
new component. 


turn run 


A convevor for dis 
posing of swarf and chips run down 
center of the line. 

his line is said to have released 18 
operators and 18 machines and is ex 
pected to pay for itself im 4-5 years 
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Announce Low-Cost 
Catalytic Muffler 


WAYNE, 


Sive pol 


> } 
Penna—The end of exces 
: 

lutants discharged into the air 


by automobiles seems to be in sight 


with the development by Oxy-Catalvst, 


Inc, Wayne, Penna, of a low-cost cata 
Ivtic muffler. The muffler successfully 
resists the eftect of lead, the major 
mufflers. The effect 
ot lead is te poison” the catalyst 
K'stimated cost of such a muffler is in 


the neighborhood of $30 


bogey of previou 


Kxtensively tested for over a vear by 
Motors, the muffler 
it it 


ts rated ethcien guaranteed r¢ 


General worked 
noval of 5 ot 
haust) for more 


before it 


pollutants in ex 
than 15,000 miles 
showed a reduction in efh 
ciency But even at miles, 
vhen GM called a halt to the test, the 
mufiic vas still 
he hydrocarbons from the exhaust 
gases. GM _ will report on this test at 
the SAE meeting in Detroit this week 


I} mmposifion of the « ita 


2? 000 


effectively removing 


Form New Spec Group 
for Missile Industry 


New Yorx—The 


new material 


mushrooming of 
specifications for the 
missile industrv has given rise to for 
Rocket & Missile Sub 
by the Society of Automo 
tive Engineers. ‘The ibcommittec 
chairmanned by Robert Heath of 
Rocketdyne, is an offshoot of SAE’s 


aeronautical 


mation of a 


committe 


material specifications 


vhich for 20 vears has served to dis 


aeronautical specs 


than any 


tribute to industry 


faster and more efhciently 
other agency in the world 
lhe subcommittee has already met 
twice, has undertaken some 52 indi 
vidual projects and will exist separately 


SAE’s 


ferrous 


from but not divorced from 


commodity subcommittees 


metals and alloys, plastics, rubber, 
high temperature materials 

According to SAF a maze of new 
materials peculiar to needs of the mis 
sile-rocket 


new subcommittee 


industry engendered the 


Train Tries Spherical Wheels 
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The Universal Tracmaster drafting machine, currently being introduced by Posr, is per- 
fectly balanced for all board angles without protruding counterweights. The Tracmaster fea 
tures extreme parallel accuracy, offering jeatherlight responses for easy operation, with the 
same overarm protractor head used on the famed Universal Boardmaster drafting machine 


Advance information 
about outstanding new 
track drafting machine 


Over recent years, drafting techniques 
have progressed to machines and boards 
designed for variable angle drawing . . . 
from near-horizontal to high angle verti- 
cal positions. There has been a growing 
need for more efficient tables to minimize 
draftsmen’s fatigue ... for drafting 
equipment suitable for long traversing 
and large layout drawings . . . as well as 
for drafting machines suitable for ultra- 
precise detail work. 

Now Post brings you the most ad- 
vanced track drafting machine yet de- 
veloped. It’s the Universal Tracmaster 

. a perfectly balanced X-Y track 
drafter with unvarying parallel accuracy 
from one end of the board to the other. 
The Tracmaster glides smoothly and 
easily, horizontally and vertically, with 
precise accuracy of angle and dimension 
at any board angle. All of this is accom- 
plished without use of counterweight 
attachments of any kind. 

An outstanding exclusive feature of 
the Tracmaster is the inclusion of track 
graduation, in addition to all the usual 
angular and dimensional measurements. 
On each track, numbered graduations 
are provided at precise 10-inch intervals 
—for quick, easy reckoning. In effect, 
these graduations divide the entire draw- 
ing area into a 10-inch grid pattern 
useful for establishing reference points 
or measuring and drawing long lines— 
with no cumulative error due to re- 
peated scale extensions. 


rail you see across the top of the Trac- 
master is mounted to the board by two 
brackets. Once mounted, there is never 
a need for adjustment. The machined 
beams always stay straight. 


Efficient design conserves space 


If space is a problem, you'll find the 
Tracmaster a perfect answer. There are 
no protruding arms or weights in the 
back, so the machine can be used close 
to walls or near other tables. You can 
actually put more tables in a given area 
using the Tracmaster on a Hamilton 
Auto Shift or L-Angle Table than you 
can with any other drafting combina 
tion. In fact, in all Post's years of ex 
perience in working to serve draftsmen, 
engineers and designers, this combina- 
tion of the Universal Tracmaster with 
modern Hamilton equipment offers by 
far the best opportunity to materially 
improve drafting efhciency. 

The Tracmaster’s protractor head is 
the same as the protractor used on the 
famous Universal Boardmaster drafting 
machine. It provides full 360° visibility; 
has a powerful, positive and full circle 
baseline setting; and a ball bearing in- 
dexing head. With this protractor head 
you quickly, conveniently and accurate- 
ly lock your scales to any position 


For more information on the Tracmaster 
drafting machine, write today to Fred- 
erick Post Company, 3664 N. Avondale 
Avenue, Chicago 18, Illinois. 


The extremely rigid horizontal beam 
Moscow 


said to have 


VIENNA suburbanites are 


I ntly view an ex 
ecently viewed an ¢ SENSITIZED PAPERS & CLOTHS © TRACING & DRAWING MEDIUMS * DRAWING INSTRUMENTS & SLIDE RULES 


perime¢ ntal “Ball train” that runs on ENGINEERING EQUIPMENT & DRAFTING SUPPLIES * FIELD EQUIPMENT & DRAFTING FURNITURE 


PRODUCT ENGINEERING * January 12, 1959 CIRCLE 62 READER SERVICE 


carp 25 





steel globes instead of wheel Che 
globes, reports Czechoslovakia’s Auf- 
bau Und Frieden, run through a con- 
crete-lined groove that replaces rails 
ind ties. 

he Soviet train itself is shaped like 
1 cigar. It retains vertical stability, re 
maining upright even on curves, be 


cause—like the persistently rebound 


ing child’s toy with lead in the base 

the train’s stabilization center is above 
its center of gravity. In one version, a 
passenger car runs on two balls in 
place of the wheels on two axles. The 


train is now undergoing test 


Construct Radio 
Astronomy Antenna 


Ann Arspour—The radio astronomy 












intenna now under construction at 


a oe ee ge the Univ. of Michigan’s Portage Lake 
7 o Fon" Observatory is nearly completion. ‘I his 
f  itag + '.- intenna will become the third 85-ft 


instrument designed and _ fabricated 
the Blaw-Knox Co 
Known as a ‘Tatel antenna, th 
Blaw-Knox instrument is based 


An entire oncept that originated at 
Institution and is named f 
ret We Balls Dr. ‘Tatel of Carnegic 

trial Magnetism 
Plant devoted of Chrome, 1 1s fabricated o 


exclusively to the Commercial-type 


Carbon and ses agent gg i 
Precision Stainless Steels, bowl is a nearly perfect par 


rt wave bounce 


BALLS Brass, Bronze, " : hing the antenna’s 


Sensitivity to short radiation 
Monel Metal, 


and Special oe astronomy, Di I co Goldberg of 
the Portage Lake Observator ha 
Materials pointed out. The earth’s atmosphere 
he savs, reflects radiations longer than 
1 few tens of meters but absorbs thos« 


making of 





... the best—Strom combines enormous advantage to earthbound 
40 years’ experience with the 
most modern methods and 
machinery to produce the 


world’s finest balls. 


horter than a few millimeters 








STEEL BALL CPC. 
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Advances on the 
frontiers 
of electronics 


At IBM, gifted scientists and engineers are searching 
out designs for new and highly advanced systems of 
computer logic. In this effort, recently formulated con- 
cepts of machine theory are explored and applied to 
developing such electronic innovations as... milli- 
microsecond digital computers... miniaturized com- 
puters ... and unusually different automatic detection, 
diagnostic, and error-correction methods. This is only 
one of the many exciting areas for creative careers 
with IBM that await the talented scientific investigator. 


A career with IBM. If you would enjoy solving difficult 
problems in a field of unlimited potential, investigate 
an IBM career. A recognized leader in the electroni 
systems field, IBM offers unusual opportunities for 
technical achievement and professional advancement 


You will find stability, liberal company benefits, 
y b y 


company-paid relocation expenses, advancement on 
merit—and a unique record of growth. Salaries are com 
mensurate with your abilities and experience. 


Write, outlining qualifications 
and experience, to 


Mr. D. H. Hammers, Dept. 647A 
Military Products Division 
IBM Corporation 

Kingston, N. Y. 


MILITARY PRODUCTS 





an 


INVESTMENT 
CASTING 


of course 


because investment casting 
means easier, more 
consistent, more uniform 
parts with higher properties 
at lower cost. 


made of 


R-Msr ators 


of course 


because Mer alloys 
give better, more consistent 
results through precise 
metallurgical control. 


smart designer 
smart producer 


because both specify 
investment casting alloys by: 


W.M- 


ALLOYS CO. 
1999 GUOIN STREET 
DETROIT 7, MICHIGAN 


The Michigan telescope will be in 
strumented for research on gas clouds, 
the sun, and celestial bodies as is its 
sister installation at Associated Uni 
versities Inc, Green Bank, W Va. The 
third Blaw-Knox antenna at Goldstone 
Lake, Camp Irwin, Calif, is instru 
mented with both transmitting and 
receiving equipment for tracking satel 
lites. This antenna was used for track 
ing during the recent lunar prob« 
Blaw-Knox has also installed a 60-ft 
l'atel antenna at the Carnegie In 
stitution and has orders for two others 


whose location is still uncertain 


Future Remote for A-fuel 
Processing 


Cincinnati—The day when privat 
industry advertises reactor fuel pro 
essing services for nuclear power gen 
erating plants is many years away, Dr 
Charles H. Stockman, manager re 
search operating, B. F. Goodrich Re 
search Center told the American In 
stitute of Chemical Engineers here 

\ plant capable of processing 1 
ictor fuels today costs $20 million 


1 


he said. To operate such a plant at a 
reasonable profit requires a constant 
high load—a situation that will not 
likely occur before 1965-70. And, he 
idded, a breakthrough in fusion power 
vould permanently limit size of this 
market and thwart the 
taining a return on a plant built now 

On the other hand, technical ad 
vances to lower the cost of plant and 


chances of ob 


equipment or increased use of nuclear 
power by the military services might 
provide suitable relationships between 
costs and markets to stimulate indus 
trial participation in fuel processing 


Compass Has Slaves 


Lonpon—A new magnetic compass 


that transmits its readings to repeater 
instruments throughout a ship, has 
been developed by Kelvin and Hughes 

Marine) Ltd 

This compass has a detector unit 
fitted to the underside of the bow] 
The detector “reads” the ship posi 
tion on the compass card and is linked 
with a servo-motor. 

The detector unit operates on a flux 
grate principle, consisting of an annu 
lar ring of mumetal, resting on a 
molded ring casing mounted below 
the compass bowl. A very fine wire 
primary winding is wound around the 
casing, and two secondary windings 
are wound over this. Secendary wind 
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Frankly. 


we're inthe dark... 


Since we started making glass 
spheres in 1914, they've been used 
primarily for reflective paints. You 
see them in use in highway signs 
and in the road stripes that glow in 
the beam of your headlight. Now, 
with increased capacity, we are 


looking for new, different uses 


Can you use glass spheres, abso 
lutely uniform in size in quality, 
in diameters available from .040” 
to .0025”. They possess unusual 
compressive strength, combined 
with heat resistance, and electrical 
insulating properties. 


They are the most inexpensive 
spherical objects to our knowledge. 
We can even make them moisture 
resistant 


Do any of their properties suggest 
a use to you? Samples and all the 
data we have are yours on 
request. 


POTTERS BROS. INC. 
Carlstadt, N. J. 
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ings are diametrically opposite to cach 
other and cross connected 

rhe primary coil is constantly ener- 
gized by a 200 cps signal from the 


amplifier. But its secondary winding 
gives zero output when the coil is 
aligned with the N-S points of the 
compass magnet. This is the null po- 
sition. Immediately the magnet moves 
away from the null point, and the 
change in direction of the magnet flux 
results in a signal being generated in 
the coil’s secondary winding 
his signal is amplified and fed to 
the follow-up motor. Direction of the 
motor’s rotation is determined by the 
phase of the signal, and speed is gov 
erned by voltage amplitude 
Voltage rises and falls in relation 
to the difference in angle between the 4 
coil and the magnet. Therefore, when ith the WATLOW 
null point is reached the motor rests 


The coil is coupled by a 90:1 gear 


ratio to a step-by step transmitter : : |S as > 


TRIDGE HEATING UNIT 














A new concept in design and manvufactur- 
ing techniques has produced the FIREROD 
— capable of rendering 5 to 10 times the 
life of standard units, thus eliminating 
costly delays caused by burnouts. Because 
the FIREROD has the ability to operate at 
very high watts densities and temperatures, 
operation at normal watts densities and 
temperatures gives a greatly extended life 
and reduces your cost of operation. 





The rugged FIREROD is better able to with- 
stand rough handling, shock and other field 
conditions (such as over-voltage surges) 
without the breakdowns encountered in 
ordinary units. 

Yuletime in Texas Watt for watt, the long lasting FIREROD 

a diamond-lattice crystal (500 million times offers you maximum value 

life-size) of germanium, silicon, diamond, ' for your heating dollar. 

and compound semiconductors such as 


indium antimonide, gallium arsenide, WRITE FOR FIREROD BULLETIN 365 


silicon carbide and zinc sulfide, comprises 


ments Inc, Semiconductor Components 


this Xmas tree in lobby of Texas Instru- \ 


Div. Red, green, yellow, white and blue 

lights flash in a 12-step cycle that covers 

one minute. The cycle illustrates the many 

planes in which the crystalline atoms are ELECTRIC MANUFACTURING CO. 
oriented in a semiconductor crystal. Tree 1392 Ferguson Avenue 


was built by the thermo-electric materials Saint Louis 14, Missouri 
group at company’s Central Research Lab. m™ 
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(6 


Cimes More 


HEAT TRANSFER 
SURFACE with 


VULCAN 


FINNED HEATERS 


You get six limes more effective 
heat transfer surface with Vulcan 
Finned Strip or Tubular Electric 
Heating Elements than with con- 
ventional strip or tubular heaters. 
They provide ideal heat for blower 
type electric unit heaters; duct 
heating; unit convection heating; 
as oven or space heaters in dryers, 
pumps, rooms, etc.; baseboard 
room heaters and many other 
applications. 

You have a wide choice of stand- 
ard sizes; wattage and voltage rat- 
ings; sheath metals; and terminal 
construction. Finned Tubular 
heaters are available in straight 
lengths or with hairpin bends. 

When you have unusual specifi- 
cations, solve your hot problems 
with Vulcan Versatility in the ap- 
plication of electric heat. Send 
coupon for catalog. 


ELECTRIC 
COMPANY 





VULCAN ELECTRIC COMPANY, Danvers, Mass 
Please send me your catalog and price information on 
Vulcan Finned Strip and Tubular Heating Elements 


Name & Title 
Company 


Street & No 








City & State 








30 


Danvers, Mass. 
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| Replace Brushes with Rolling 
Commutating System; Up Efficiency 


l'oxyo-——A precision miniature de mi 
cromotor that uses a rolling commu 
tating system in place of the conven 
tional sliding commutator (see right 
has been developed by the Nihon Mi 
Co, Ltd, 


cromotor has been 


cromotor here. The mi 


used in several 
Japanese cameras and tape recorders, 
and will be introduced in this country 
within a month. 

Ihe new motor design has a pait 
of collector disks with flanged rims 
that touch the surface of the com 
mutator, with the 
disks to rotate through rolling con 
tact. 


the necessary 


latter driving th¢ 


Adjustable spring tension gives 
pressure between the 
collectors and the commutator. The 
spring into a 
bracket which is connected to a lead 

The Japanese firm says that with 


the great reduction in frictional loss 


adjuster is screwed 


by eliminating the sliding commuta 
tor, the motor is capable of extra long 
life with high reliability 
hours OI 


- 


with 2.000 
continuous operation 
Actually, the 
company claims, 2,500-3,000 hours are 
Motors will be 


various voltage ratings from 3 to 28\ 


more 


it rated load guaranteed 


possible available in 


and with input varying from 0.5 to 2 
m 4400 


to 6000 rpm with load speeds from 


watts. No-load speeds vary fr 


3200 to 5000 rpm. Torque varies from 
to 30 Standard 


~ 


is low as 10 to 25% 


g-cm efficiencies, 
in conventional 
dc motors, have been boosted to 52 
65% on the Japanese motor! 

Nihon says that pure rolling com 
still would 
of dust 
produced by brushes. To 
that 
Japanese design introduced a slight 


make a certain 
dust 


eliminate 


mutation 
imount similar to the 


the dust does accumulate, the 
sliding to act as a polishing action on 
the two mating surfaces. The weat 
ing action of the brushes, which was 
eliminated in this design, has, in eftect 
been replaced, but to a far lesser de 
gree, at the bearing pivot point on 
the collector ring shaft. The point is 
of hardened and the 
surface is beryllium copper 

small as 18 
mm, weighing 43 grams; wide tem 
100 C; 
rise is 4C or less at continuous opera 


steel, bearing 


Other specifics: dia as 


perature range 50 to temp 


tion at room temp; speed regulation 


with electro-mechanical governor is 


than 3% at continuous opera 


tion; will withstand 100 g’s and 


less 
1000 
cps vibration tests; reversible timc 
0.017 sec at 4200 rpm 

Nihon’s US representative is the 
Kinsho Trading Co, Ltd, 19 E 40th 


St, NY 16, NY 


Air Force Wants Heavy Presses 


to Help Make Missiles 


WaAsHINGTON—The Air 
kicked off 


campaign to sell missile producers on 


Force ha 
1 full-blown promotional 
the use of its 16 heavy extrusion and 
forging presses for fabrication of mis 
sile components 

Behind the is the Air Force’ 


concern over the declining rate of ai 


drive 


craft work on the heavy presses and its 
belief that the mammoth machines can 
and more efh- 
certain than other 
metalworking methods—in the bu 


be used economically 
ciently in cases 
geoning missile 
the Air Force with evidence that heavy 
presses are valuable to the missile pro 


program. Supplying 


gram are experts like Erwin Loewy, 
president of Loewy Hydropress, Inc, 
who addressed Air Force groups on the 
subject. 

But first, say Air Force officials “mis 


to be 


presses 


engineers will have 


wh it the 


ue design 


educated on heavy 
in do.” 
Initial 
campaign special conference 
held recently at the North Grafton, 
Mass, plant of Wyman-Gordon Co 
one of the Ai 


press contractors 


step in the “education” 


Was a 


Force > he iv\ 


T he 


one Pentagon official, was to 


seven 
purpose says 
open 
the eyes of top management in the 
missile business to the potential of 
the heavy presses.” 

Attending the 


ibout 200 military production experts, 


conference were 


including top-level design engineers 


from 23 missile manufacturers and 
four rocket engine builders. 

Air Force officials describe the mis 
sile men’s reaction to the heavy press 


sales pitch as “excellent.” ‘They're 
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They’re Here! 


NEW ADDITIONS TO THE 





ROPER [| SERIES 


COMPACT, INTEGRAL PUMP AND MOTOR UNITS 
For Hydraulic, Pressure Feed, Transfer Work 














.3 to 55 GPM 


Rotating disk replaces brushes .. . Pressures to 400 PSI 
on this Japanese dc micromotor which | 
claims efficiencies up to 65% compared | 


to 15.20% efficiencies with conventional | NOW...A CHOICE OF 192 MODELS 


motors of equal size 











Roper has expanded its line of Series T rotary pump units to take care of 
| a wider range of uses pumping clean liquids. These “‘all-in-one’’ units, 

with pump serving as the end bell of the motor, are easily installed and 
idvantages” of the heavy presses will | have minimum space requirements . . . no coupling is required . . . each 
pay off in a growing volume of missile | unit is approximately same size as standard NEMA motor of HP required 
work to be placed on the press for driving. For your specific application consult the Roper representative 
in your vicinity. 





optimistic that the “adaptability and 


See More Jptic Measuring @ COMPLETE, COMPACT UNITS 
San Francisco—A trend away from : 


electronic and magnetic devices for | @ LOW FIRST COST 
measurement and process control is | @® MOUNT IN ANY POSITION 
cen by a new Belmont, Calif., firm @ LONG LIFE SERVICE 

John R. Jennings, president of Spec © LIGHT WEIGHT 


tracoat Inc, specialists in thin-film op 


tics, predicts industry will turn morc Roper Series T units are available in short, low 
ind more to optical measurement de and larger units with open drip proof or totally 

; enclosed motors, single or three phase as required 
Typical applications include: hydraulic door 
plicity and low cost openers, work table movement, hospital beds, 
dental chairs, general transfer, as well as metering 
jobs on a wide variety of applications. 





vices because of their accuracy, sim 


Spectracoat applies thin precision 





coatings to lenses and other substrates 


used in optical devices, enabling them Send for Bulletin 31 


to measure radiations. ‘hey can be 


used in measurement of rate of wear, ROPER HYDRAULICS, INC. 


temperature control, process control 


ind in many other applications. The 391 Blackhawk Park Avenue ROTARY PUMPS 


Rockford, Illinois 
optical systems us¢ electronic circuitry 
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THE PEOPLE WHO KNOW REFRIGERATION BEST 
DEPEND ON THE PEOPLE WHO KNOW TUBING BEST! 





His name, Bill Sullivan. His job, GM Steel Tubing Sales Engineer. His specialty, 
saving tubing dollars for leading refrigeration manufacturers. He likes his job, for 

he knows that GM Steel Tubing is quality controlled beyond specifications for greater 
strength and dependability, and it’s the cleanest you can buy. His knowledge of the industry 
comes in handy at the planning stage of any job involving top-quality steel tubing. He 
can recommend the best and most economical means of satisfying your specifications on 
existing high production manufacturing equipment. And he can help you cut costs in 
tubular refrigeration components and still retain maximum efficiency. Put some on test 
today. You'll see why GM Steel Tubing leads in refrigeration sales . . . by miles. 
Rochester Products Division of General Motors, Rochester, New York. 


See Sweet's Catalog 1a/Ro 


STEEL TUBING 


AMERICA’S LARGEST MANUFACTURER OF REFRIGERATION TUBING 
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By THE READING LABORATORY INC 


The first 


showed you how to 


this 
determine 


article in cries 
youl 
present reading rate and comprehen 


sion. Use that information as a basis 


by which to measure your improve 
ment when you have completed the 
six “reading lessons” which these ar 
ticles represent 

What is the first step toward faster, 
better reading? In the last article we 
mentioned 


reading “by meaningful 


phrases” rather than “word by word 
[his is easy to understand if you keep 
in mind the fact that vour eves “‘read 


only when they are not in motion 
Your eyes do not sweep across the line, 
picking up words while thev are in 
motion, like, for example, a motion 
picture Rather, they have to 
get a stills,” as they 

from left to right, starting and top 


ping 


camera 
series of move 
icross the line. Following is 
graphic illustration of the eye move 


| ich 


stop, o1 hixa 


ments of an untrained reader 


number represents a 


tion,” of the eves, which move from 


number to number 


1 2 4 

A i uropean Atom ( olleg to 
train supply of sci 
12 13 14 
entists and engineers for projects 


in adequate 


10 


The 


have 


well-trained, efhicient reader will 
a fixation pattern like this one 


\ European Atomic College tc 


3 ‘ 
train an adequate supply of sci 


entists and engineers fot projects 


In order to acquire the phrase read- 
ing habit, you must develop an aware- 
ness of phrase units. Ihe phrase-cir 
cling method is the first step toward 


this awareness. Turn to the editorial 


LESSON Il... 


FASTER READING 


on page 2] 


actually 


l'ake a heavy pencil and 


draw a circle around each 


phrase. Those need not be grammati 


cal phrases, but simply groups of 
them 


inswering, for example, the 


words containing meaning in 


SC lves, 
who, what, why, when 


After 


two or three phrases, place your pencil 


questions 


where, ete vou have circled 
point slightly above, and in the cente: 


You should be abl 


to see the entire phrase when you look 


of, each phrase 
it your pencil point. For exampl 


focus your eves on the x 


x 
in normal operation 


x 


instantaneous power loss 


If you can see the entir phras 


ire already becoming more 
circling 
Then go ov 


using your pencil point 


cient reader Finish 


phase » on page 2] 


page slowly, 
to help you focus only once on each 
Read the editorial a third tim 


rapidly, without the pencil, reading b 


phrase 
phrases. A few minutes practice each 
night will soon have you reading b 
\fter several pra 
tice sessions, you may find that 


phrases habitually 
i di 
agonal line drawn between phrases will 
do the trick 

[his technique, called space read 
ing, helps your eyes to take in a com 
When 


words, the 


plete phrase at each fixation 
look directly at the 
tendency is for your eyes to jump from 


you 


word to word; the space between 
When 
the white 

slightly above the line, the 
as a connective, tving the 
A few practic 
help you to see that this is so 


slightly above the 


words acts as a barrier vou 


focus your eyes on space 
space acts 
words to 
will 


| ook 


than 


gether Sessions 


line, rather 


deline ited more 
than by thei 


words are 
their 


below: the 
learly by 


Dase ‘ 


tops 


In order to become a successful 
phrase reader, you must learn to read 
visually. Beginning readers, and most 
readers 


untrained depend on saying 


ind hearing the word, as well a 
it. But, 


comprehend several word 


ing while 


you can s 
it once 
can say or hear only one word 
time 

will tell 


auditory 


Ihe following test 


you 


whether you are an reader 
one who depends on saving and hear 
Rep it 
until it becomes 
this chant 
four, one-two-three-four, one-two 


rr id th 


ing each word loud, ov 


ind over ilmost at 
tomatic on-two-thre 
Then begin to 
34. If 


saving, the print will m 


three-four 


irticl 


on pag ou depend o1 


hearing and 
a ide! 


i Visu il 


quite meaningless. In order to becom 
keep up mum 


this 
practice You will 
that you are able t 
to what 
our vo i] ind 
uusy with the chant 


pens, you ire on 


Dlung soon hin 


direct your mind 


your eves are reading, whule 
wuditory organs ar 

\hen this hap 
your way to real 
reading efhciency 

Phrase reading helps your concen- 
tration and comprehension as well as 
your reading rate. The plodding 
word-by-word reader thinks more 
idly than he reads. His 


ihead, becomes distracted 


rap 
mind race 
The phrase 


reader gets the material in bigger 


visual bites, has more to occupy hi 
ittention, and is much less likely to be 
come distracted. Furthermore, we nat 
urally think in concepts, or thought 
units. By reading phrases, you read 
You do not have to 


stop after few words to assimilate an 


thought units 


idea. as does the word-by-word reader 


A more complete discussion of all aspects of reading improvement, plus practice 
exercises, is available in the book Cut Your Reading Time in Half, written by The Reading 
Laboratory and available for $1.25 from its publisher, Developmental Research 
Institute Inc, 500 Fifth Ave, New York 36. 
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NETHERLANDS 








just back from a 7-week trip to 








i age 





this noted expert 
on documentation says the scientific world is 


KNEE-DEEP IN PAPER 


ALLEN KENT, Associate Director 
Center for Documentation and Communication Research 
Western Reserve University, Cleveland 


0. world documentation system is in one hell of a 
mess! That is a flat statement of fact, and it is true publications who have assumed that they are doing 
whether you look at our world-famous Chemical Abstracts a good job, that their responsibilities end when they 
or at our smaller services. It is also true of every European place in the hands of the potential user the tradi 
country I visited, with the possible exception of Soviet tional tools—abstracts and alphabetized indexes 
Russia The extent of the documentation problem confronting 
he difference in the USSR is that they have apparenth the sophisticated information user came to light in a recent 
gone farther in coordinating research, development and op- report to the National Science Foundation. ‘Thirty-seven 
erations to bring order out of the near chaos of scientific percent of the industrial organizations surveyed found 
ind technical publications. ‘This program appears to be bet- it necessary to supplement abstracting and indexing serv 
ter coordinated than in the United States—notwithstand- ices with independent and regular literature-processing 
ing statements to the contrary made before the Humphrey ictivities. Annual expenses incurred by these companies 
Subcommittee on Reorganization (Committee on Govern were 
ment Operations) by editors of various abstracting services 40%, more than $5,000 
in the United States and by government officials in the ' 


28 10,000 
National Science Foundation, the Department of Com 20 5 15,000 


merce, the Atomic Energy Commission, the Library of 35.000 
Congress, and other agencies 4%, “ " 50,000 
We have been witnessing the curious spectacle of two Ihe median 1956 expenditure by professional societies 
groups talking right past each other in processing the published literature of their field for 
(1) The sophisticated industrial and governmental — the benefit of their members was exceeded by almost 20% 
users of scientific information who need help in of the individual “user” companies that processed pub- 
exploiting the vast amount of recorded information lished literature for use by employes 
available. And most of the world is in the same fix we are. On 
Many of those responsible for preparing abstract Sept. 4, 1958, I left the United States for a seven-week visit 
journals, indexing services and similar “secondary” to the USSR, The Netherlands, France, England, Ger- 
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1 Processing of published arti- 
cles from all over the world at 
Moscow's All-Union Institute of 


cientific and Technical In- 
S rest to be spent in speaking to European documentation 
formation (VINITI). 

ind library groups 


many, Italy and Spain. This was an all-documentation trip 
the first four weeks scheduled for Soviet Russia and th 


Ihe most significant trends in the documentation field 
ire in three general areas 


(1) Centralized acquisition and processing of technical 


periodicals and centralized distribution of second 
iry publications (eg, abstracts and indexes) 
Design and construction of machines for the 
searching and correlation of encoded information 
9 and for translation from one language to another 
nip a pith cael 3) Interdisciplinary research involving linguistics, logic 
for ElectroModelling, USSR mathematics, and engincering—leading to design 
Above, the long-term storage of systems for machine searching and machin 
element. Below, a display of translation 
logical elements and the ferrite In Moscow | visited the All-Union Institute of Scientifi 
short-term memory of the and Technical 


Information (Fig. |] There, more than 
machine 


10,000,000 pages of scientific literature are scanned cen 
trally and assigned for abstracting to produce the | 

monthly or semimonthly abstract journals and 36 weeklh 
express information bulletins. ‘These publications fill a 
3 Filmorex equipment (in France need in the USSR that is satisfied only incompletely in am 
for searching unit pieces of 

film on which are recorded 

encoded index data as well as 
the first page of a document 
being stored. 


other country in the world 
I met linguists, logicians, mathematicians, chemists, and 
engineers working in various phases of design programs fot 
searching and translating systems. It appears the USSR 
program aims at a common machine language that will 
serve both the machine-searching and machine-translating 
programs. Right now the Laboratory for Electro Modelling 
1S designing ind constructing an information machine 
which is to be used first for storing and searching chemical 
information and then for other subject fields (hig 
In the Netherlands, I found the group at the ‘Technische 
Hogeschool at Delft alive to documentation problem 
hey have already done worthwhile work in developing 
“microfiche” for the convenient storage of documents in 
photographically reduced form. Now they wish to take 
part in machine literature-searching experiments, such a 
are being conducted at the Center for Documentation and 
Communication Research at Western Reserve University 
In Paris | found the Filmorex equipment (Pig. 3) in 
stalled at the Centre Nationale de Recherche Scientifique 
where much scientific literature is analyzed and stored fo 
later recovery on demand 
In London, a hard-working “Classification group” 1 
investigating the problem of analyzing recorded data for 
later search and retrieval. England also has important worl 
to translate from on 
iwguage t inother 
In Frankfurt, the Gmelin Institute for In mc Che 
Fig. 4), which traditionally prepare handbook 
review and systematize the literature, is finding the da 
of the classical handbook vanishing. Instead, steps are be 
4 Document photographer at the ing made to convert the archives into a flexible tool for 
Gmelin Institute in Frankfurt information center work 
In Milan, a churchman, Father Roberto Busa, is stud) 
ing problems analogous to those involved in machin 


earching and translation in order to prepare, by machin 
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[NETHERLANDS ] 


KNEE-DEEP IN PAPER 


May OT Gom | 


Tee 


| spain y Developments in other countries should be mentioned 
/ here. In Australia the Patent Office in Canberra is using 
mechanical means for searching the prior art in a number 
of subject classes. In Japan a new Information Center for 


concordances of religious works that formerly were done 
laboriously by hand 


L 


Science and Technology is being formed—with mechanized 
methods under study. In Brazil, in Mexico, in Israel and 
in other countries of the world aggressive documentation 
programs are now being developed. In the United States, 
advanced meclranized searching programs are being cat 
ried forward in the Patent Office in Washington, DC, at 
the Center for Documentation and Communication R« 
search at Western Reserve University in Cleveland (Fig 
5), and at Eastman Kodak Co. 

Are European and Russian documentation 

methods better than ours? 

Ihe appropriate documentation methods themselve 
ire well developed in the United States—comparing favor 
ibly with those of any other country in the world—however, 
these advanced methods are not necessarily being applied 
most advantageously to serve the detailed needs of Ameri 
can industrial and governmental research. I say this not 
withstanding the statements to the contrary made befor 
the Humphrey Subcommittee. At the hearings there was a 
lack of understanding of what could be done with present 
knowledge in the documentation field. Furthe the 
ippears to be an inordinate fear of centralization in infor 
mation services—a fear not rationally justified 

In the USSR, where a fear of centralization does not 
exist, the coordinated information acquisition, processing 


5 This Searching Selector at Western 
Reserve University searches and cor- 
relates metallurgical literature for 
the American Society for Metals 


ind dissemination program for scientific and _ technica 





literature (Fig. 6) will eventually provide superior docu 


l Dp - 
j 2067 mentation service at less cost than anywhere else in the 
DP MAL MS) world. In addition, the coordinated program leading to a 


by — mechanized literature searching-translating service may well 





surpass the effort in the United States before many vears 
have passed 

he investment in time and money for documentatio1 
purposes 1n the USSR may be somewhat greater than th 
combined expenditures for similar purposes by American 
professional societies, government, and industry, though 
this is not certain. But centralized or well-coordinated 
documentation services could be accomplished on a sound 
economic basis, with the cost of services being amortized 
through direct savings from the elimination of overlapping 
or inefficient services 

Recently an American plan’ was proposed for national 
control of scientific and technical information. ‘The cost 
of this program was estimated to be ipproximatel $ 
000,000 over a 10-year period—before the documentation 
ervices could be brought to a self-supporting basis. ‘The 
principal services of the proposed national center would b« 

1. To provide, from the world’s scientific and technical 

literature 











a. Direct information, on demand or on a continu 


6 Page from VINITI’S Express Information 
Service in Field of “Automatic Control for Indus- J. H. Shera, Allen Kent, and J. W. Perry, “Information Resources 
A Challenge to American Science and Industry,” Interscience Pub 


dustrial Processing.” lishers, 250 Fifth Ave, New York, 1958 
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ing bas in ponse to specific requests 


individuals or organizations; 

b. An interdisciplinary literature searching service 
Published abstracts of material not available from 
existing 

lo distribut« of the 

it the Center so that machine 


iwencies 
opies coded media prepared 
scarching may be pert 


ire available; 


formed wherever facilities 
lo stimulate the preparation of periodic bibliographic 


reviews bv subject specialist 

l'o work toward complete translation of the world’s 
ind technical literature by 
rt 


] 
lation s 


scientin< 
a. Supp 
b. ‘Tran 


of existing service 
it the ¢ 
ed US 


entc! 


rvices 


f this prope science informati 


center would he to pl ) 
tist to 


potential significance 


or enginee! any 


proper training or ne t 


1}. 


tar\ Or other social 


inswel 

\ pilot experiment 
ophistic ited searching 
rently at Western 
Society for Metal 


»¢ irching SCTV1 


R r 
Starting 


with 


world being sent 


Our experienc 


more ambiftiou 





ADDENDUM 


publi ation Pp 
R.K 


expansion an 


ra 


] 11k 


Allen Kent and R. E. Booth Trends in Scientific and Tech 
nical Indexing and Abstracting Services in the United States 
in J. H. Shera, A. Kent, and J. W. Perry (eds Information 
Systems in Documentation Interscience Publishers, New York 
1957, pp. 539-559. See also “Hearings before a Subcommittee 
on Government Operations,” U. S. Senate, 85th Congress, 2nd 


on S. 3126, Part 1, May 2, 6, and 7, 1958 pp. 47-53 


Session 
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considerable 
w 
Problems 
Allen 
Challenge 
1958 


ore discussed in 
Allen Kent 
Cpportunities and 
1958 2) J. H. Shera 
rces A 


New York 


Some of these possibilities 


detail in 
Centralized 
Interscience Publishers 
Kent, and J. W 


to American Science 


two publications 1 ond J Perry 


Information Services 
New York 
Perry Information Resou 


and Industry Interscience 





. 


Tatzuso Sasaki 
Japanese industrial designer, 
with the Subaru, which he designed. 


Mitsubishi, 3-wheel truck, 
36 hp Mitsubishi Heavy 
Industries Ltd. 


Ae) 


Orient, 3-wheel truck, 
about 25-35 hp. 

Mitsui Precision Machine 
& Engineering Ltd. 





Kurogane, 3-wheel truck, 
» 


25 hp. Nippon Motor 
Industry Co. Ltd. 


Vazda, 4-wheel truck, seats three over 42-hp engine. Toyo Kogyo Co. Ltd 


> mm motion picture projector 
has 25mm, {1.5 lens 
Canon Camera Co 


Diesel electric loc omotive 
of 1060 Ap. 
Japanese National Railways 
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. : Automati rice cooker 
; prepares l to 6 lb in 30 mir 


“4 —_ 5 Tokyo Shibaura Electric Co 


Rice polisher 


130 Lightmeter for motion pictures, 


for both incoming light 
and reflections 
Seconic Electric Co Ltd. 
ost Japanese industrial designers within large companies 
work as engineers if they are lucky—otherwise as clerks,’ says 
Tatzuso Sasaki, a veteran of 30 years in the field So the 
biggest job facing them is introducing a concept of industrial 
design into large-scale industry 
Ironically,” Sasaki continues, ‘‘there are plenty of these cin 
clerical jobs awaiting young designers coming out of our schools 
specializing in this field. Last spring's class, for example, found 
the doors thrown open—one Tokyo graduate had offers fiom 
ten different companies 
Sasaki, certainly one of Japan's leading freelance industri 
designers, estimates he spends 70% of his time selling the idea 
of industrial design, and only 30% on actual design wor! 
A graduate of Tokyo Royal College of Technical Design, he 
he opened his own office as consultant in 1947 after twenty 7 . 
; Scale has 5-kg capacity. 
years as staff designer with one of the Mitsubishi companies 
In 1952, he helped found the Japanese Industrial Design Assn 


and has been its president three times 


Teraoka Precision Instruments. 


Sasaki received his greatest measure of recognition in 1957 
Fuji Heavy Industrial Inc asked him to help design the Subaru 
shown in photo at top, opposite page, with Sasaki This 
is Japan's first effort at a small, utility passenger car to 
meet needs of the domestic market and even, perhaps, become 
an Asian Volkswagen. Designing this car posed innumerable 


flash synchronizer adjusts auto- 
problems for engineer and designer high fuel costs, taxes 


matically. Nicca Camera Co Ltd. 


on horsepower and dimensions, the generally bad Japanese roads 
Case is shown below. 

Sasaki says industrial design cannot expect much help from 

the great traditions of design inherent in Nippon’s painting 

ceramics, textiles and architecture. But these very traditions 

cause Sasaki to insist that there is such a thing as genuine 

Japanese design today, and not just imitations of Western product 

PE—July 21, p 20). 
When a Japanese designer completes development of a new 

product, it generally has something about it that “looks, feels 

and even smells Japanese.’ Sasaki is convinced this is because 

his country’s contemporary designers are as firmly attached to 

the principles of designing for use and function as were their 


great predecessors in the crafts and arts of old Japan.@ 
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Republic ELECTRUNITE Mechanical Tubing is used in four locations across the 
top of the automatic apparatus that picks up and sets the bowling pins in 


place. The AMF Automatic Pinspotter is manufactured by the American 
Machine & Foundry Company, Brooklyn, New York 


AMF... builds a better pinspotter for better bowling 
with Republic ELECTRUNITE Mechanical Tubing 


company was able to eliminate the boring and grinding 
operations. This resulted in a savings of $15,000 in 
fabricating operations. Another $19,000 was saved on 
the cost of ELECTRUNITE as compared with the tubing 


On the initial order, Republic ELECTRUNITE® 
Mechanical Tubing saved American Machine & 
Foundry Company $34,000 in manufacturing their 
famous AMF Automatic Pinspotter. 

AMF had been using tubing that required a boring 
operation on each end of the tube and centerless 
grinding on the O.D. 

Because Republic's ELECTRUNITE Mechanical 
lubing met AMF’s O.D. tolerance requirements, the 


Republic ELECTRUNITE Mechanical Tub- 
ing is delivered, cut to length, ready 
for fabricating. ELECTRUNITE Tubing is 
“electrically welded” resulting in 
built-in uniformity 


Slots to hold spotting cups in place 
are cut into ELECTRUNITE Tubing by 
machine. Concentricity of the ELEC- 
TRUNITE assures easy fabrication and 
smooth mechanical operation. 


40 CIRCLE 70 READER SERVICE CARD 


used previously. 

In uniformity and quality, in fabricating, in original 
costs, Republic’s ELECTRUNITE Mechanical Tubing 
can save you time and money, too! Call your Republic 


representative, or write today. 








Sensitivity in setting off-spot pins is 
the result of design and engineer- 
ing, highest quality workmanship, 
and highest quality materials, such 
as Republic's ELECTRUNITE Tubing. 


Drilling and cutting complete, the 
ELECTRUNITE Tubing is ready for as- 
sembly. Lightweight ELECTRUNITE of- 
fers uniform wall thickness, strength, 
ductility for greater serviceability. 
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REPUBLIC MANUFACTURERS’ COARSE WIRE to meet every production 
need. Box Binding and Stapling, Brush Handle, Chain, Garment 
Hanger are only a few of the qualities regularly produced. Large 
tonnages ore shipped to manufacturers of fan guards, wire parti 
tions, concrete reinforcing specialties, plated shelves, racks and 
grilles, and numerous other products. Republic wire metallurgists 
are available to help you in solving production problems. Write 


REPUBLIC NYLOK’ FASTENERS SAFEGUARD PERFORMANCE SPECIFICATIONS. 

Republic fasteners are used extensively on Gemco Rotary, Reel, and Riding REPUBLIC HIGH STRENGTH STEEL IMPROVES SERVICE LIFE for many 
Power Lawn Mowers. Inset shows blade assembly securely locked to engine types of equipment. in the bottom of this conveyor, for example, it 
shaft with Nylok Cap Screw. An added advantage of Republic Nylok Bolts provides excellent resistance to abrasion and corrosion. Far less 
and Cap Screws is their ability to seal against fluid escape when wrenched frequent replacement is required as compared with a bottom made 
tight. Nylon pellet in bolt body blocks flow of fluid along helical threaded of ordinary steel. And, its high strength-to-weight ratio allows 
path. Send for data of lighter gages. Send for details 


REPUBLIC STEEL CORPORATION 
DEPT. PE -6300 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send information on the tollowing Republix 


use 


products 


? . C1) REPUBLIC ELECTRUNITE Mechanical Tubing 
taeda ange (J) Republic Manufacturers’ W ire High Strength St 


C1) NYLOK Bolts and Cap Screws 


of, Standard, Stools ani a 


Company 


Stel Product Ana 


Zone 
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A SPEED REDUCER 
FOR EVERY PURPOSE 


In addition to herringbone reducers, 
Jones speed reducers are available 
in these popular types 


Worm Geer Reducers: A compact, 
dependable, high capacity right 
angle reducer available in a wide 
range of ratios 


Worm-Helical Reducers: A high effi 
ciency, rugged right angle drive for 
vertical output shaft applications 
Ratios to 350:1 


Special Purpose Reducers: Years of 
enclosed gear drive design and 
manufacturing experience at your 
service where special purpose re ONLY 
ducers are required 








Here’s why these design features enable Jones Herring 
bone Gear Speed Reducers to stand up to hard service in 
all industrial applications 

Precision generated herringbone gearing of rugged heat- 
treated alloy steels gives these reducers the toughness to 
carry heavier loads, provide smoother operation, and give 
longer service life in the most strenuous applications 
Anti-friction bearings, conservatively selected, provide 
continuous accurate gear alignment and maximum effi 
ciency at all speeds from start to full load. High test alloy 
iron housings mean rigid protection for gears and bearings 
and prevent damaging deflection or distortion. Splash 
lubrication system keeps a continuous supply of oil flowing 














QUES cives vou 


ALL THESE QUALITY FEATURES 
IN THE EXACT SIZE FOR YOUR NEEDS 


Shaft 


to all rotating parts, insuring trouble-free duty 
extensions and joints are effectively sealed to keep oil in 
and dirt out 

Balanced design and top quality features such as these 
spell out savings through low maintenance costs, efficient 
operation, and exceptionally long service life. Jones Her 
ringbone Gear Speed Reducers are available in 57 stand 
ard sizes with mechanical capacities up to 1950 H.P. and a 
wide variety of ratios to permit economical selection of 
the proper unit for each application. To find out how 
H-R products and services can help you, consult your 
classified telephone directory for the nearest H-R repre 
sentative, or contact Hewitt-Robins, Stamford, Conn 





CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 
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SIGNIFICANT COMPONENTS 


Psia switch 
opens or closes an electrical 
D« 


medium at 


reuit 


pressure value signed to operate in non 


orrosive gascous within 


pressures 
Consists of a 
livided chambers by 
i diaphragm. One is pressurized through a fitting 
mounted on the housing; the 


ind nap-action 


5-to-100-psia range 
sealed 


hermetically 


housing C into two 


other is evacuated 


contains a switch plus wiring 


onnecting switch t a connector in opposite 


Dia 


position but when 


nd of housing ft ire chamber 


phragm is normally mncar 


ecified pressut ipplied, diaphragm pops t 


full convex position, causing a 
W ithstands 
ind 


said to be in ex 


tuation of switch 


life is 
Operates 


vibratic To <u Cps at 15 


shock in g. Operating 
les 
in any position 


Blvd, 


in temperature of 60 t 0} 
Coleman Engineering Co, 35( 
calif. 


1) ‘Torrance 
lorrance, 


Circle 11, Reader Service Card 


Opticat tolerance monitor . . . 


utomatically rings a bell 


lights a 
urface or stops machinery when 
shed 
turbidity, smol 
Phote 


limits o olor, brightness, gloss, ha 


lignment are exceeded 


metric 6x6x3-in. exposur 

id that is n 1 irectly overt 

] xposur ts of light 

ell, roammeter, relays 

Made to spec 

vk delivery. Gardner Laboratory 
5728, Bethesda 14, Md. 


Circle 12, Reader 


monitored 


onslis source, 


scons 
ing photo and control 


About $100( 
Inc, PO Box 


itches ications 


Service Card 


Color- coding plastic parts... 
does not affect tol 


service dyes 


rances or properties. This 
parts any color. Formulas and 
process ply with IMA color 
tandard i fed in GEN IOIA 

iantity. Suitable for 
ind pecial 


plastics are 


plasti 


pecial 


f using 
Among 
polypropylene 

blends and pe 
obtamab! vith polyethylen 


| 
trial Dvers, 244 W 38th St 
Circle 


acetates 


nylons, polyesters, sty 
Only tints ar 
Colorite 
New York 18. 


13, Reader Service Card 


lyamide 


Indus 
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MATERIALS 





y 


Smaller long-stroke transducers . . . 
have linear stroke that is 70% of coi ng 

linear stroke has been increased without a 

] 


gnea 


in coil length. Units have been d« 
of +0.5 to Retin of cutnul 
null voltage is 1000:1. I 


ible over a t 


*-5S im 
incarity I 

mperatul 

ally shi Ided, 

Prototype sampl 

from $90 to $250, depending on sp Automatic 


& Controls Inc, Dept 213k, King of Prussia, Penna 


magnet 
leads 


inge liming 


Circle 14, Reader Service Card 


Steel that is » paaetle while cold . 


uid to exhi 


ind fabricated 
idditives hav 


ible omm 


Laughlin Steel Corp, 3 Gateway Center 


Pittsburgh 


Circle 15, Reader Service 








SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 








Thermostatic Bimetal 


Magnetic line contactor . . . 
design eliminates contact bounce and 
uses contact pressure (PE—D« 
Nonbouncing pick-up 
voltage old) and 
of nominal lin 


A Product of Hotpoint Co., t failur 


Div. of General Electric Company 
5600 W. Taylor St., Chicago 4 





on all nic ning 





eneral Electric Co, Schenectady 5 


Circle 16, Reader Service Card 


WETTING AGENT DISPENSER 


The efficiency »dern automatic dishwashers is appreciated by millions 
of Americans, male and female. But the 1959 Hotpoint dishwasher offers a 
feature which leaves dishes not only clean but free from the annoying 
marks left by drying mineral-carrying droplets. Literally spotless is the glass- 
ware which passes through rinse water because the Wetting Agent Dispenser 
releases a measured amount of the vital material in the last rinse cycle, at 
the proper temperature. This eliminates formation of droplets so all dishes 
dry spotless, regardless of the mineral content or hardness of the water 
The simple control of this ingenious device is actuated by reliable Chace 


Thermostatic Bimetal 


Behind the development of th va ible mechanism is many years of ex 
perimentation by Hotpoint’s laboratories—with waters from countless area Analog-to-digital encoder . 
rts rotary motion t dad 


of t 


with hundreds of detergents and chemicals, and timers and dispensers n 
res of designs. The result is a dependable product. Chace, too, has 
expended hundreds of thousands of manhours—over a third of a century— 
| 


to develop a complete range of thermostatic bimetals destined to perform 


their lent, unseen duties in appliance protective devices and machines 
which make modern living the miracle it is. And, not yet content, Chace 
maintains one of the most complete bimetal development and testing de 
partments in the industry, a facility which has kept pace with the growth of 


hace bimetal production and the demands for high quality elements for 


temperature actuated devices 


design for « temperature responsive mechanism remember 
hace Thermostatic Bimetal is available in 30 types, in strip 
ompletely fabricated and assembled elements of your design ’ . 
design data booklet, ‘Successful Applications of Chace ; } Norwood ( ental Nor 

ermostatic Bimetal.”’ eat tlie 
Circle 17, Reader Service Cord 


W. | CHACE co. Thin-gag 


1607 BEARD AVE., DETROIT 9, MICH. y 


t+ 


titanium foil . . . 


itively low in 3 
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k. ‘Titanium Metals Corp of America, 
233 Broadway, New York 7 
Circle 18 Reader Service Card 








Magnetic storage drum . . . 


rN 


\I Brvant 
Grinder Co, Springfield, Vt 
9, Reader Service Card 


Chucking 


Silicone rubber-coated 
sleeving .. . 


Meet 
ind ASTM 


‘ i 
ted t be 

| i Bentley Harris 
g Co, Conshohocken, Penna 


le 20, Reader Service Card 


and SIDING 
FASTENERS 


—— 


+ job with WEATH-R-SEAL® 
genuine WEATH-R-SEAL® 


N short GE have the metal cC=>> and 


Pes 


“nec 2rene composition oe bonded together 


making a one-piece washer. So—when the 


fastener is driven, the sealing portion stays 
where it belongs — 


evenly distributed at 


\l ie ’ 
v where leaks must 


the danger point 
not occur. The “deflectible lip’ =m of the 

yprene composition (at inner ID) is directed 
Shake the hele | sadigh. sealing the fastener shank. 
TOPSEALS installed from the Weatherside 


: minate straps %_/f, clips 7, and various 


i *e ahs 


b ts and nuts. baal Hemallotion'ts as easy as 


For new construction or maintenance — 


re’s Only ONE TOPSEAL” 


istening Detail Manual on request 
eeananietly és in principal cities 


TED PRODUCTS CO. wevtSXi ms 


*Trademork 
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FABRICATED 
WIRE CLOTH 
PARTS 





Our special business is specials... special fabricated wire 
cloth parts made to your specifications. We save you time, 
we save you overhead, we save you production worries. And, 
you get a better part at a lower cost. 


We weave our own cloth . . . your guarantee of quality com- 
ponents. We are fully equipped to do all necessary cutting, 
shaping, fitting, welding, soldering, punching, binding, etc. 


For more information on this “One-Stop” Wire Cloth Parts 
Service, send for our latest Parts Catalog. 


NEWARK 
fe*accuracy 





COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


SIGNIFICANT COMPONENTS 
MATERIALS 
| PROCESSES .. . 





Corrosion-resistant finish . . . 
r aluminum is a nonelectric process that 
xluces a grainy-structured satin finish 

\pplicabl 


e to different types of aluminum 
illoys and said to be lo n cost. Un 


ted by all solvents iild alkalies or 
Surfaces ’ e refinished after 

f outside exposure without removal 
tallation Paint bonds without 
Surfaces are electrically condu 

in be welded without discolora 

N visible or measurabl metal 
und, whet 

i ised, galvanic action is notice 

duced. Republic Chemical Co, 

13068 Saticov St, North Hollywood, Calif. 
Circle 21, Reader Service Card 


l-part epoxy adhesive .. . 
it moderate room temperat Said 
xcellent adhesion to metals, glass, 
ind most pl s. Shear strength 
luminum is 3000 psi. Stable at 
] n 24 hr at 

Re 

Can 
ratures 


} 


of the 
each 
On juest. Isochem 


Resin Corp, 221 Oak St, Providence 9. 
Circle 22, Reader Service Card 


a 
y 


. 


| 
¥ 


“ 


—_ 


Explosionproof footswitch . 

f eration of electrical and electroi 

t explosir vase 
ups C and D 


5 I 


ontacts arc 


presence ¢ 


ht-eblu steak} 

red in single pedal and double 

tripped or with variety o! 

Both are rated 15 amp pe! 

tch fe on 125 v ac. Industrial Div, 

Birtcher Corp, 4371 Valley Blvd, Los An 
reles 32 


Circle 23, Reader Service Card 
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E] MICRO SWITCH Precision Switches 


18 PA1 Terminal Enclosure 
is common to all 
actuator assemblies in 
the ""200LS” series 
eet Can be mounted from 201LS3 Adjust- / 
SY | front, back or able Arm Rotary 
- either side ‘ Actuator—roller / 
lever arm is 
adjustable to any 
point in a 2)4 -inch 
range. Head 
assembly can be 
positioned to any of 4 sides of switch. 
Actuating direction and operating 
point are adjustable. 





Actuator flexible 
spring actuator for 
multi-direction 
operating motion 


208LS1 Coil Spring 


Actuator plugs into terminal enclosure 
contains all moving mechanical 
and electrical parts ¢ * 


201LS10 Rod 
Actuator 
provides light 


Sealed f ste adjustability 
details unde: 
201LS1 below 

“Plug-in Limit’ Switch 
cuts costly downtime 


: 205LS1 Roller 
Compact sealed enc/osures . PlungerActuator 


adjustable at 


with choice of 6 actuators 90° angles 
meet wide range of industry needs 


Here’s a precision limit switch H.P. 120 vac; 1 H.P. 240 vac; 0.8 

that can be replaced complete in’ amp. 115 vdc; 0.4 amp. 230 vde; 202LS1 Push 
20 seconds! Downtime is all but 0.1 amp. 550 vde. Pilot duty rat- Plunger Actuator 
eliminated! ing is 600 vac max. Meets NEMA , for in-line 


. . 4h: 1 al C Standa gs moti« 
The switch enclosure of this new /"dustrial Control Standards. actuating motion 


‘Plug-in Limit” switch, in any of For details of the “‘200LS”’ series, 

six actuator styles, plugs into the’ write or call the MICRO SWITCH 

terminal enclosure like a radio branch office near you, or send for 201LS1 Roller Arm Ac- 
tube ... is precisely positioned by Catalog 84. e) tuator —field adjustable 
dowel pins and secured by two — for actuation 
No. 10 screws. Together, the two — rt clockwise, 

parts form a complete unit, sealed counter-clock wise 


: MICRO SWITCH...FREEPORT, ILLINOIS 
against oil, water, dirt and dust. 


or in both directions 
Arm is adjustable 
through 360°. Head 
can be faced in any 
of four directions 


H Honeywell 


MICRO SWITCH PRECISION SWITCHES 
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A division of Honeywell 
The “Plug-in Limit” is two-circuit J” Canada: Hone OPER TORETESS, Lid., 
double throw. Electrical rating is Toronto 17, Ont. 


10 amps. 120, 240, 480 vac; % 


es 





56 details of stainless 
steel jet engine component 
brazed in three steps with 
no distortion or oxidation 
by Wall Colmonoy .. . 


Specialists in Furnace Brazing 
for High-Temperature Service 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa 


This 
typical of the aircraft and missile 
parts being furnace brazed at Wall 
Colmonoy. As originators of Nicro- 
braz Process brazing, we have an 
unmatched background in the nickel- 
alloy brazing of stainless steel and 
superalloys. Our facilities also include 
vacuum furnaces for degassing and 
brazing titanium bearing alloys. Our 
three plants are ready and able to 
engineer and process your compo- 
nents. Call or write today. 


jet engine diffuser casing is 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 


, CALIFORNIA: 1565 Bluff Road, Montebello, Cal 
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In Today’s Battle For Men’s Minds... 


Our Greatest Weapon Is 


Your Dollars Bring Truth and Hope Behind the Iron Curtain 


In a scant few years, the spirit 
of millions of East Europeans 
may be broken by the never- 
ending avalanche of Red lies, 
restrictions and distortions. A 
great hope remains for them 
and for the free world: the 29 
powerful truth transmitters of 
Radio Free Europe. They 
broadcast the news as it really 


happens, destroy Red distor- 


tions, renew hope that freedom 
will one day return. But free- 
dom is not free. Your dollars 
to 


Radio Free Europe, pay for 


are needed help operate 
its supplies, announcers, polit- 
ical analysts . keep its 
transmitters on the air. Send 
your truth dollars today to 
Crusade for Freedom, care of 


your local Postmaster. 


FREEDOM IS NOT FREE! 
Your dollars are needed to keep RADIO FREE EUROPE on the air! 














SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . 








_30-amp contact 
es offers SPDI 
SPS] 


uit models 
, 


switch ser 


SPST normally 
losed and SPS 


may be 1 ed s 


normalls 


that 


open 
I 


ombination to ] 


tion and the 


th 
ind leaf with 
1 in impact-resistant pl 


er-all dimensions 


ind 2 mp 
, McGill 
Mfg Co, Electrical Div, Valparaiso, Ind 
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de; 4 amp at 1 


Machine-cut stainless rings... 
ind disk to tolerances na 


ind t 


tain 


requirements are said t 


ind 31¢ 
tv pe ( 


ind in extra-low carl 
in also be furnish d 1 ot] tain 
malyses. Joseph T. Ryerson & Son 
Box 8000-A, Chicago 80 
Circle 25, Reader Service Card 


Inc 


Pocket drawing kit .. . 


ontains two basic imstrument 


for layouts and measuring. Full ¢ 
friction divider 
Both 1 


parts tube with 


ompass and 54-in 


polished nickel finishes 


and spare 





plast 


vinyl } 


needle 
black satin finish. Case 

and is fitted with pocket flay 
Alvin & Co Inc, Windsor, Conn 


Circle 26, Reader Service Card 
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NEW LITERATURE 


Moments of Discovery 


Edited by George Schwartz and Philip W 
Bishop. Published by Basic Books Inc, 59 
Fourth Ave, New York. 2 volumes, 934 = 6/2 
boxed, 1005 pp. $15 


Loneliness is the scourge 
scientist. No 


fessional explorer, knows th 


other man, save 


cled path better than met 

When De t 

tore | 

the scientist's rats 
In their lonely 

vidually 


lives entist 


experience that singular 
ment when a concept is born. 


will often publis 


r 
hoping other learned 
to h ide or adop 


tepping 
eppin 


Messi 


pent the pa 


momel 


scientist 


itive 
ttempting to draw t 
ings of some 
Ihe result i 
ontaining 
tists as they 
moment 
there ire ! 
inh luded, but the con 


tinuity of d ery fi 


; 


could not 
m Hippocrates 
Oppenhei 
victure of o 
ould want 
lhere has 
riginal manuscripts, ¢ 
what these 
l the we 


day. Somehow the 


l closer pict ir oO 
vere trying to te 
ideas 
Jenner, Galileo and 

»bvious today 
what all the fu 
pilation should 


ind 1 TC 


men in 


Man and His Physical 
Universe 


JEAN, HARRAH, HERMAN and POWERS 
Published by Ginn and Co, 72 Fifth Ave 
New York. 6 x 9, 657 pp $6.50 


Here 


} 


} 
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textboolh t, altl 
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ing facts f the 
give the practici 


picture of other 


The bo 
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OPPORTUNITIES... 


With 
A 
Growth Company 


MECHANICAL 
ENGINEERS 


ME’s with 3 to 8 years ex- 
perience in development of 
engineering standards and/ 
or product engineering. 


HALOID 
XEROX 


Kindly send resume and salary requirements to 


FRED A. WETERRINGS 


Industrial Relations Division 


HALOID XEROX INC. 


2-20 Haloid Street 
ROCHESTER 3, NEW YORK 
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YOUR INDEX I$ READY 
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The new Product Engineering index for the last half 
1958 is now ready and available. Issued twice each vear, 
in July and January, the new index covers all editoria 
material published in Design and R & D issues betw 
July and December, 1958 

We have brought you almost 2200 highly compressed 
editorial pages during 1958, not counting the annual Desig: 
Digest. This represents the researching and evaluating 
analyzing and writing labor of some 22 men and women 
If you're statistically curious, our editors average over two full 
day’s work to produce one printed page of copy plus 
pictures. And this is highly educated, professionally trained 
labor. It could be done faster, of course. Many publicat 
iverage much less than two days per page, but their 
quality and care, their accuracy and originality must su 
proportionately 

lhe list of departments is truly impressive: Feature article 
and special reports—both staff written and contributed, 
Developments to Watch, Perspectives, Editorials, Points 
of View, Trends in Appearance Design, Product Designs 
Design Roundups, Reference Book Sheets, ‘Tangents, ‘The 
Engineering Week, Significant Components, Materials, 
Processes, Abstracts. 

You've seen Product Engineering on a weekly schedule 
ind read and remembered probably most of what you saw 
in either editorial or advertising pages. But today’s problem 
ire rarely solved in today’s reading, and next month or next 
vear is when a reference back will be invaluable. 

So here is your index. It’s free—just write Index Vol 29 

II in the space marked “Special Data” in the reader 
service card on the facing page, fill in your name and address, 
ind mail. There are still some copies of the index for the 
first six months of 1958 available. If you haven’t already 
ordered one, simply add Index Vol 29—I in the same place 
Copies will be sent as long as they last. —AH 
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Spraying deluxe 

Synthetic sapphire, tungsten 

carbide, spun aluminum, metal 

mesh, and plastic extension tub- 

ing are combined in this new 

spray gun which needs no air 

compressor, can be plugged into 

any ac outlet, and is capable of 

producing 80 to 100-Ib pressure. The sapphire is used in the gun 

nozzle, to control spray dimension; the tungsten carbide for pump 

parts which operate at 7200 strokes/min.; and the mesh, according 

to the manufacturer, “permits use of often-troublesome liquids such 

as inexpensive paints and coatings without pre-straining.” Called 

the Electro-Jet, it’s priced at $24.95, as shown. A simpler model, 

with a lightweight power cord, is priced at $19.95. Lorraine Manu- 

facturing Div., National Phoenix Industries, Maywood, N J, is the 
manufacturer. 


Stop that shimmy 


New chassis greases that promise marked reduction in front-end 
shimmy, vibration, squeaks and squeals are soon to reach the con- 
sumer market. These are Molysulfide greases which, Climax 
Molybdenum says, can reduce wear as much as 50% on car steer- 
ing mechanisms and more than 80% on trucks and buses. The 
reason: the molybdenum disulfide “plates out” on wearing surfaces, 
providing permanent protection even if the grease itself is squeezed 
out by heavy loads. 

The new grease will be available through the usual distribution 
channels, can already be obtained at service stations in such test 
areas as Kentucky. 


Synthetic fabric + Rubber — Chamois 

A synthetic material, developed in Germany, that outdoes the 
real thing in several respects is now coming on the American mar 
ket. It’s a syntheticchamois polishing cloth, made by impregnat- 
ing a non-woven cotton-rayon-nylon fabric with nitrile rubber; 
and it’s washable, oil-resistant, soft and pliable. Importer of the 
material, Milwaukee Dustless Brush, is packaging it, in cloths 18 
by 21 in., for national distribution at $1.29. Its name: Chamie-Tex. 

While the idea of synthetic chamois is not new (a paper-base 
material was developed in Germany during World War II), it’s 
an excellent example of the remarkable qualities that can be 
imparted to new fibrous materials—qualities that give them unusual 
electrical as well as mechanical properties and fit them for many 
new engineering jobs. 

(For specific data on developments in the paper field, see forth- 
coming Design issue; and for background information on nonwoven 
fabrics, see PE—Feb 10 '58, p 16.) 


(These are KEY numbers, not page numbers) 
NEW LITERATURE — “ord expires 3/12/99 


! 2 3 4 5 6 7 e ? te 





SIGNIFICANT PARTS 


W 12 13 14 5 16 7 
21 22 23 24 25 26 27 
3 32 33 34 35 36 37 





PRODUCTS ADVERTISED 


53 34 55 se 57 38 

o4 65 66 67 68 

73 74 75 76 77 78 
c3 c4 





SPECIAL DATA 











(C) Enter my l-yeor subscription of PRODUCT ENGI. 
NEERING. | will receive 52 weekly issues plus the 
annual Design Digest Issue. (Domestic—$5 for one year) 
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wy yee want te be sure of seelng every iseve of 
Product Engineering—52 regular lssves plus the 
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Why Dont Thoy 


Be eseancn 
at 
EVELOP eee 


. . a water-sensing device to stop the wash- 
ing machine when it begins flooding. The 
overflow is usually caused by uncoupled 
discharge connections or malfunctioning 

pressure switches that operate the inlet 

¥ valves. A sensing device might be made of 

two insulated wires with exposed ends ex- 

tending down to the floor beneath the machine. Lowered electrical 

resistance between the wires would permit enough current to flow 
to snap a relay-operated shut-off switch and sound a buzzer. 

—J M Frirzpatricr 
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. . an electric sleep-warner for drivers, air- 
plane pilots or others similar to the tilting 


buzzers now available, but based on elec- 
trical conductivity of skin or on known 
electrical patterns of sleeping minds or 
bodies. Transistorized and battery oper- 
ated, it should be no bigger than a hearing 
aid and possibly be worn in the same way. —J F Macnen 
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. a small, portable oil burner that would pass through the main 
door of a conventional coal furnace or fit into the ash collector 
below. It could be used alone during early spring and fall when only 
enough heat is required to take the chill out of the air, or help 
start the coal fire on cold winter mornings. The unit would carry 
a gallon or so of fuel and have automatic shut-off if the flame goes 
out or after a settable time interval. —B Marie 


. a slide rule with moving scales in the 
form of an endless metal tape rather than 
as a slider. In this way readings would 
never fall off the end of the scale—neces- 
sitating resetting. —N. MOnsarrat 
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Have you a pet subject but neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similer 
ideas based on known scientific principles but lacking an inspired manufacturer 
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There are two kinds of ability—creative and interpretive 
Both are responsibie for our march of progress. Both get 
an important “assist” from CASTELL with the Black 
Gold Graphite 


Whatever your status, CASTELL will give 
sensitive fingers the “golden touch’’ by transforming your 
grey matter into black matter on paper or cloth 


your eager, 


CASTELL is your always-reliable drawing tool, made 
with the world’s finest natural graphite that tests out at 
more than 99% pure carbon. It contains no smudgy 
smeary foreign substance to give the false illusion of black 


CASTELL is as smooth as silk, uniform as a West 
Point platoon in all 20 superb Gegrees, 8B to 10H. Sharpens 


The Hand with the 


Golden Touch 


uses A.W.Faber-CAasre;; 


with BLACK GOLD 


Graphite 


to a needlepoint, yet resists heavy hand pressure. CASTELL 
Black Gold Graphite erases without a trace 


It costs no more to use the world’s finest drawing 
tools—imported CASTELL wood pencils, CASTELL leads 
and LOCKTITE TEL-A-GRADE holders with the bulldog 
grip. Order from your dealer today. 


Choose from: #9000 CASTELL Pencil # 9007 
CASTELL with Eraser. #9800SG LOCKTITE TEL-A 
GRADE Holder with new functional spiral grip and degree 
indicating device. #9030 CASTELL Refill Lead matching 
+ 9000 pencil in quality and grading, packed in reusable 
plastic tube with gold cap. Other styles and colors of 
pencils, holders and refill leads 





Castell Leads and Pencils draw on all surfaces, including Mylar- 
Give perfect lines, easy to erase 


based polyester drafting films 
—excellent reproduction. 
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FABER- 
CASTELL | 


A.W.FABER-CASTELL Pencil Co., 


Nework 3, N. J, 


Inc 





Designing gasoline- 
powered equipment 
to 9 hp? 


Save yourself board time! Briggs & Strat- Easy starting, rugged construction, last- Protect your product's performance. 
ton’s fully staffed Consulting Engineering ing dependability. Proven by the millions Briggs & Stratton maintains a world-wide 
Service may already have the answers to of Briggs & Stratton engines now in use in network of over 10,000 authorized service 
problems you're now working on. homes, on farms, by industry. dealers. 


GE Avoid expensive modifications... 


Let the engine be 





In the Briggs & Stratton line (2 to For example, dependable Briggs No. 1 
C . 7. é P in use throughout 
9 hp) there are many horizontal & Stratton 4-cycle engines are avail- 


the world! 
and vertical shaft models with an able with re-wind and electric start- 


unusually wide range of optional ing * flange for direct mounting ° 
features. automatic choke ¢« fuel pump * 

As a result — you can obtain a built-in gear reduction * manually 
“standard” engine to meet “custom- operated clutch and LPG fuel sys- 
equipment” requirements. tem for many models. 


Write today for full details — 


Briggs & Stratton Corp. 


MILWAUKEE 1, WISCONSIN 














The leader, too, in automotive locks, keys and related equipment 








